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Kolmer’s 
CLINICAL 
DIAGNOSIS 
BY 


LABORATORY 
EXAMINATIONS 


(and, 1949 Edition) 


Applies to the diagnosis and differential diagnosis 
of disease the currently useful laboratory tests and 


Yater’s 


FUNDAMENTALS 
OF 


INTERNAL 
MEDICINE 


(3rd, 1949 Edition) 


Known for its conciseness, readability, completeness 
and authority as a textbook of internal medicine, 
this collaborated book eliminates historical and 
controversial data to provide the physician with the 
latest practical, tested methods for diagnosis, differ- 
ential diagnosis, prophylactic and curative treat- 
ment. The coverage includes useful sections on 
dietetics, skin, ear and eye. 


1451 Pages. 315 Illustrations. $12.00 


Burstein and Bloom's 
ILLUSTRATIVE 
ELECTRO- 
CARDIOGRAPHY 


(2nd, 1948 Edition) 


atlas of tracings wi atory text presents 
ow progressive changes in 
physiology of the heart and each 
a single type of abnormality. Multiple precordial 
leads are adequately discussed and there is a short 
section on Radiology of The Heart. 


325 Pages. 559 Illustrations and Tracings. $6.00 


Geo. C. Shattuck’s 


DISEASES 
OF THE 


TROPICS 


(New Title) 


In preparation for early publication, this new text 
will present briefly the latest methods of diagnosing 
and treating those parasitic and other diseases 
which are indigenous to tropical and semitropical 
climates. The many fine illustrations are a dis- 
tinctive feature. 


750 Pages. Publication Fall 1950. $10.00 
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ANNALS OF INTERNAL MEDICINE 


A Guide to 
GENERAL MEDICAL PRACTICE 


This helpful new book takes up the many problems 
which face the young physician entering general practice. 


Part I discusses the proper selection of in- 
terneships and residencies, consideration 
of locality for practice, the establishment of 
an office, and actual development of prac- 
tice. It gives precise instructions to the 
young physician about his attitudes to the 
medical and nonmedical public on making 
contacts, hospital affiliations, covering for 
other doctors, “stealing patients’, methods 
of meeting competition, fees, books, rec- 
ords, and even “fee splitting”’. 


Part II considers the approach to the usual 
clinical problems such as headache, back- 
ache, hypertension, etc. The author ex- 
plains chronologically as the patient pre- 
sents his symptoms, the detailed steps the 
young doctor must take in arriving at a 
diagnosis, planning treatment, and gaining 
the patient’s cooperation. Emphasis is put 
on the specific methods of utilizing the 
psychosomatic approach in the more fre- 
quent medical situations. 


Part III deals with the beginning practitioner in his role 
of adviser in family problems. Suggestions are made 
for the proper presentation of premarital education, ad- 
vice to adolescents, parent-child relationships, etc. Ac- 
tual situations, from adolescent tensions and sexual 
activity through menopause and problems of later life are 
described, as well as specific steps taken by the doctor in 


handling these inter-personal relationships. 


by Martin G. Vorhaus, M.D., Attending Physician, 
Hospital for Joint Diseases, New York City 


A BOOK THAT INTEGRATES THE ECONOMIC, MEDICAL, AND PSYCHOLOGICAL 
SITUATIONS THAT CONFRONT THE YOUNG DOCTOR. 


Published April 18th 


60 Fifth Ave., New York II, N.Y. 


Gentlemen: 


Address 


THE MACMILLAN COMPANY 


Kindly send and bill to me........ ; 
A GUIDE TO GENERAL MEDICAL PRACTICE. 


244 pp. 


copies of Vorhaus: 
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Books of the Half-Century: 


OXFORD LOOSE-LEAF MEDICINE. New issue in 14 volumes. 
pages. $150.00 


For 30 years the soundest encyclopedic writing on internal medicine in print, the Oxford 
Loose-Leaf Medicine has grown from 165 articles to 297 monographs by 292 authorities. 


Fulton: PHYSIOLOGY OF THE NERVOUS SYSTEM. 3rd Edition. 
figures. Bibliography and author index. Subject index. $10.00 

The recognized classic embodying a page-by-page revision and enlarged by 50 pages. 

Truex and Kellner: DETAILED ATLAS OF THE HEAD AND NECK. 176 pages. 149 
plates (116 in color) nearly lifesize. $15.00 

“Surpasses anything ever produced by medical publishers in America . . . a classic.”"—Yournal of Neuropathology 

and Experimental Neurology. 

Meleney: TREATISE ON SURGICAL INFECTIONS. 730 pages. 126 illustrations. 
Chapter bibliographies. Index. $12.00 

“An encyclopedia of all that relates to surgical infections . . . This book is a classic.”—Journal of Bone and 

Joint Surgery. 

Boyce: ACUTE APPENDICITIS AND ITS COMPLICATIONS. 509 pages. 81 figures. 

Bibliography. Name and subject indexes. $8.75 


Unique, complete, definitive in being the only book covering every aspect of the most common surgical disease. 


Brodal: NEUROLOGICAL ANATOMY IN RELATION TO CLINICAL MEDICINE. 512 
pages. 94 figures. Bibliography. Index. 39.25 


14,000 


677 pages. 


‘“. . . a ‘practical’ neuroanatomy . . . Judgment is in fact the salient characteristic . . . with great clarity of 
thought . . . Recommended for the clinician.""— Journal of the American Medical Association. 


OXFORD UNIVERSITY PRESS, INC., 114 Fitth Ave., New York Il, N.Y. 


Now Ready, for 
Immediate Delivery —. 
1949 A.C.P. DIRECTORY 


Have this directory for ready reference in your library. Geo- 
graphical and Alphabetical listing of Masters, Fellows and 
Associates. Names of Officers, Regents, Governors and Com- 
mittee Members are also given. 


* Extensive Biographical Data * Sturdy Cloth Binding 
* Constitution and By-Laws * 747 Pages 
* Past Officers * Illustrated 

* $5.00 per copy, postpaid 


Limited supply available for tn pene Libraries, Hospitals 
and Educational Institutions. 


Order your copy now from: AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street Philadelphia 4, Pa. 


Please Mention this Journal when writing to Advertisers 


ANNALS OF INTERNAL MEDICINE 


DEPENDABLE DATA FOR DIAGNOSIS 


The Cardiologist of today,with ever-increasing knowl- 
edge of the interpretation of Electrocardiograms, 
demands an instrument that produces records upon 
the accuracy of which he can confidently base his 
most exacting diagnosis. For nearly thirty-five years, 
the consistently accurate records produced by Cam- 


“SIMPLI-SCRIBE” DIRECT WRITER 


The “Simeui-Scertse™” Model is a direct writing port- 
able Electrocardiograph. It is designed for supplemen- 
tary use by Hospitals, Clinics and Doctors who operate 
Campripce String Galvanometer instruments as their 
primary equipment. Al- 

though distinctly an auxil- 

iary instrument, the 

Model en- 

ables the Doctor or Institu- 

tion to provide more com- 

plete Electrocardiographic 

service by complementing 

their standard 

Campripce Equip- 

ment. Size 10's" x 

10s" x 11" high, 

weight 28 lbs. 


CAMBRIDGE ALSO MAKES ELECTROKYMOGRAPHS, 
PLETHSYMOGRAPHS, AMPLIFYING STETHOSCOPES, 
RESEARCH pH METERS, BLOOD PRESSURE RECORDERS, 


bridge Standard String Galvanometer Electrocardio- 
graphs have been the accepted standard of comparison 
. . . everywhere. 

Accuracy has always been the MUST factor in the 
design of Cambridge Standard Electrocardiographs. 
No feature, no matter how desirable it may seem, is 
ever adopted that impairs the fundamental accuracy 
of these fine instruments in the slightest degree. 
When you select a Standard Camprince, Doctor, 
you are assured of records that will satisfy your 
future, as well as present, requirements. 

The instrument shown above is the “Simpui-Troi” 
Portable Model. It is contained in one case 8" x 10" 
x 19" and weighs only 30 lbs. Other Cambridge 
Standard String Galvanometer Electrocardiographs 
are the Mobile and Research Models . . . all of which 
may be arranged to record heart sounds, pulse and 
electrocardiogram simultaneously. 


Send for descriptive literature 


CAMBRIDGE INSTRUMENT CO., INC, 
3715 Grand Central Terminal, New York 17, WN. Y. 


Chicago 12, 2400 West Madison Street 
Philadelphia 4, 135 South 36th Street 
Cleveland 15, 1720 Euclid Avenve 


PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 


INSTRUMENTS FOR MEASURING RADIOACTIVITY, ETC. 
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This convenient plastic Nebulizer distrib- 
utes a mist of minute droplets of PYRI- 
BENZAMINE hydrochloride Nasal Solution 
throughout the nasal passages. 


Relief usually is immediate—complete— 
prolonged. Side reactions rarely occur except 
for occasional transient stinging. It is con- 
venient to carry in purse or pocket and may 
be used at any time in any place. 


The Nebulizer provides several hundred 
applications of PYRIBENZAMINE hydrochlor- 
ide 0.5% in an isotonic, buffered solution. 
One application in each nostril usually is a 
therapeutic dose and may be repeated as 
required. 


Nebulizer 


Ciba 


PHARMACEUTICAL PRODUCTS, INC. 
SUMMIT, NEW JERSEY 


PyR!8ENZAMINE ® 
(brand of tripelennamine) 
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years of constipation 


due to bulk deficiency evcecasoscensosouenel 


corrected in days 


Bargen reports “a large number of patients”! with obstinate consti- 

pation “happily” and physiologically corrected with Cellothyl. 
“These patients were not afflicted with any ordinary form of constipa- 
tion, for they had taken large quantities or as some of them said ‘barrels 
of laxatives’ of one kind or another. The results achieved are all the 
more striking because the patients .. . felt that there was no hope for 
the relief of their obstinate constipation.” 


In cases of “obstinate constipation of long duration’’'—even from 
early childhood—a striking change for the better followed adminis- 
tration of Cellothyl. 


In a physiologic manner: Cellothyl follows the normal physiologic 
gradient from mouth to rectum, providing bulk where bulk is needed 
—in the colon. Bargen demonstrated through the use of operative 
stomata that Cellothyl passes through the stomach in liquid form, 
then through the intestines as a more viscous fluid forming soft, 
moist bulk in the colon. 


1. “A Method of Improving Function of the Bowel": J. Arnold Bargen, M.D., Division 
of Medicine, Mayo Clinic, Rochester, Minnesota, in Gastroenterology, 13:275 (Oct.) 1949. 


 Cellothyl’ 


CELLOTHYL TABLETS WATER TIME PHYSIOLOGIC COLONIC BULK (brand of methylcellulose) 
ESPECIALLY PREPARED 


CHILCOTT S 
The Maltine Company 


MORBIS PLAINS, NEw 
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“just a few pounds” ove rwe g ht 


How wrong the patient is who shrugs off ‘a few pounds” 

of overweight as something of little consequence! 

As every physician knows, those ‘few pounds” overweight may 
put that patient ‘‘a few feet underground” before his time. 


Weight reduction—of even a few pounds—is often the surest 
means of lengthening life and diminishing future illnesses. 


Smith, Kline & French Laboratories, Philadelphia 


Sulfate 


The most effective drug for control of appetite in weight reduction 


tablets 


elixir 


*T_M. Reg. USS. Pat. Off. for dextro-amphetamine sulfate, $.K.F. 
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DIGOXIN 


a eryslad 


Please Mention this Journal when writing to Advertisers 


what aavantages has 
Gigoxin over digitalis leat 
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B d [ iti 

- ciinica Y ’ hydrocholeresis might well be defined as “the therapeutic 
q effect produced by Decholin Sodium (brand of sodium 
4 dehydrocholate),” so specifically is this pure bile 
r acid derivative identified with the basic experimental and 
clinical studies on medical management in biliary tract disorders. 


pharmacologically, tysochoteresis mesos 
increased total output of bile 
with low specific gravity, 
low viscosity and low content of solids. 
This is in contrast to choleresis, a slightly increased flow of bile with high 
viscosity. In sum, hydrocholeresis means more and thinner bile, as required for 
stimulation and non-surgical drainage of the biliary tract. Decholin Sodium 
is the most effective hydrocholeretic agent available to medicine. 


Decholin Sodium 


p r ac ti C a | | Y , hydrocholeresis is produced with safety and economy 


of dosage by administering Decholin Sodium alone. 

For conditions requiring prolonged treatment, 

Decholin Sodium administrations may be 

supplemented or combined with Decholin tablets, orally. 


(brand of sodium dehydrocholate) 


Decholin Tablets of 3% grains (0.25 Gm.), in bottles of 25, 100, 500, 1000 and 5000. 
Decholin and Decholin Sodium trademarks reg. U.S. and Canada 


(4 AMES COMPANY, INC. 
ELKHART, INDIANA 
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vitamins being destroyed 


All cooks, even the best, “spoil the broth.” 
Available statistics indicate that vitamin losses 
during the preparation of food range as high as 
89 percent for certain water-soluble and heat- 
labile vitamins. Seasonal variations of vitamin 
content and improper food selection contribute 


further to a suboptimal intake of essential vitamins. 


GELSEALS MULTICEBRIN 


(PAN-VITAMINS, LILLY) 


Prophylaxis of deficiencies of no less than the 
nine essential water and fat-soluble vitamins is 
assured by the daily administration of one 
Gelseal “Multicebrin.? Two to five Gelseals 
“Multicebrin’ each day are indicated whenever 
vitamin deficiencies are complicated by such 
contributing factors as pregnancy, wasting dis- 


eases, and the anemias. 


LELLY ANDO COMPANY « INDIANAPOLIS 6, INDIANA, U.S.A. 
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Before Treatment (9 : 
days prier to Dihydro- 

streptomycin therapy) 

use le tubercu- 


lous pneumonia, lower 
| Self left lung; thin- 
le 
(Ix 3 


>> 


After 3 Mos. Treat- 
ment (2 days after dis- 
continuance of Dihydro- 
streptomycin) Consider- 
able clearing of acute 
exudative im the 
diseased cavity 


smallerand 


Preferred Adjuvants in the 
treatment of 


Dihydrostreptomycin and Streptomycin are unquestionably the most 


potent antibiotics now available for use against tuberculosis. Extensive 


clinical results have defined the important role of these antibiotics in 


suppressing the activity of the tubercle bacillus. 


MERCK & CO., Ine. 
Manufacturing Chemists 
RAHWAY, N. J. 


Detailed literature including in- 
dications, pharmacology, dosage, 
and administration is available 
upon request. 


Dihydrostreptomycin 
Sulfate 
Merck 


Streptomycin 
Calcium Chloride 


Complex Merck 
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announcing Feojectin 


for use when oral iron fails 


“Many of the clinical results are as dramatic as the response of 


pernicious anemia in relapse to full doses of parenteral liver.” 
(Slack and Wilkinson, Brit. M.J., April 17, 1948) 


Feojectin is a stable solution of saccharated iron oxide for 

intravenous injection. It is particularly indicated for those cases 

of iron-deficiency anemia in which oral medication (1) is relatively 
ineffective, (2) is not well tolerated, or (3) produces results too slowly. 
Feojectin is supplied in boxes of six 5 cc. ampuls. (Each ampul 
contains the equivalent of 100 mg. of elemental iron.) 


Smith, Kline & French Laboratories, Philadelphia 


a completely new form of iron therapy 


Please Mention this Journal when writing to Advertisers 
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In the treatment of chronic, fatty liver 
involvement in diabetes, in malnutrition, 
in poisoning by hepatoxic agents, in 


various infectious processes and in cirrhosis— 


| CAPSULES 


| 


“Syrup Choline (Flint) —a palatable and stable preparation containing 
one gram of choline dihydrogen citrate in each 4 cc. 


Supplied in pint and gallon bottles. 


“Capsules Choline ( Flint) containing 0.5 gram of choline dihydrogen citrate 
per capsule. Supplied in bottles of 100, 500 and 1000. 


For your copy of “The Present Status of Choline Therapy 


Liver Dysfunction” —write 


FLINT, EATON & COMPANY 


DECATUR, ILLINOIS 


Please Mention this Journal when writing to Advertisers 


TABLETS 


ane. CARBONATE | 


A 


A 


titrate 


CONTINUOUS 

HYPERACIOITY, 
THE MANAGEMENT OF cepric 

TASLET 
EIGHT GUNCES OF FRESH 


UTERATURE ANS 
SAMPLES ON REQUES 


SCHENLEY LABORATORIES, IRC. + 250 


cast 
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One episode 
of kidney: stone 
foreshadows 

others 


For prophylaxis 
of recurrent renal stone 


BASALJEL 


BASIC ALUMINUM CARBONATE GEL—WYETH 


BASALJEL checks phosphatic stone—the commonest type 

of renal calculus—because of its exceptional phosphate-binding 
power. The aluminum phosphate formed is nonabsorbable; thus the 
phosphate is eliminated in the feces, not in the urine. 


BASALJEL is Safe in doses needed for full effect. Basaljel is palatable. 


BASALJEL is clinically established as a valuable safeguard against 
renal calculi after surgery or prolonged immobilization. 


Low Phosphorus Diet Sheets, for use by your patients, 
will be sent to you upon request. 


Wijett Incorporated + Philadelphia 3, Pa. Wyeth 
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1, Krasno, 1. R., and Rhoads, P. S. (1949), The Inhalation of Peni- 
cillin Dust; Its Proper Role in the Management of Respiratory In- 
fections, Amer. Prac., 11.649, July. @, Krasno, L., Karp, M., and Rhoads, 
P. S. (1948), Inhalation of Dust Penicillin, Ann. Int. Med., 28.607, 


March. 3, Krosno, L., Karp, M., and Rhoads, P. S. (1948), The Inhalo- 


tion of Penicillin Dust, J. Amer. Med. Assn., 138:344, October 2. 


Penicillin powder inhalation with the Aerohalor 

is simple, convenient and therapeutically effective. 
Using this handy little device, Krasno et al.!.33 
report promising results in a wide range of penicillin- 
susceptible infections of the respiratory tract. 

Other reports confirm these observations. 

The patient simply inserts a cartridge containing 


penicillin powder into the Aerohalor and smokes it like 


a pipe. This may be done at home, work or in your 
office. Aerohalor’s wide mouthpiece and unique éap-sift 
action contribute to its therapeutic effectiveness. 
Supplied with separate nosepiece, the Aerohalor comes 
assembled for oral inhalation. Disposable Aerohalor* 
Cartridges are prescribed separately in quantity 
needed. Each contains 100,000 units of finely divided 
crystalline penicillin G potassium—stable at room 
temperature. For professional literature, write 

Assotr Lasoratories, North Chicago, Illinois. 


IHALOR 
(Abbott's Powder Inhaler) 


*Trade Mark for Abbott Sifter Cartridge. 
Aerohalor and Aeroholor Cartridges patented in U. S. 
and foreign countries. 
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HOW DO YOU MEASURE BLOODPRESSURE, DOCTOR? 
DO YOU USE ACTUAL MILLIMETERS OF MERCURY? 
—— OR A SUBSTITUTE? 


Michael Servétus (1511-53) 
who first stated the hypothesis of 
the 


y are 


EDICAL PRACTICE has under- 

gone many changes since the 

time of Michael Servetus. Yet certain 

fundamental discoveries, like the law of gravity, are no different 

today. The actual mercury column remains the standard* measure 

of bloodpressure. The BAUMANOMETER is built on the principle by 

which all other types of bloodpressure apparatus are regularly 
checked for accuracy.* 

Yes, the BAUMANOMETER can be depended upon to give you the 
accurate readings you need for correct diagnosis and treatment. 
This instrument has been designed to meet your requirements, as 
you have expressed them through the past decades. 

There is a BAUMANOMETER to meet your every need. The handy, 
portable STANDBY model, calibrated to 300 mm/Hg is easily moved 
from place to place in office or hospital. The WALL model, for 
examining rooms and the 300 model, for desk use, are also cali- 
brated to 300 mm/Hg. Finally, there is the KOMPAK model, that 
registers to 260 mm/Hg and weighs only 30 ounces. It will carry 
handily in your bag. 

All are scientifically accurate, all are sturdy, and simple to use. 
All are equipped with the new accurate AIR-LOK Cuff, so simple 
to use it can be applied in a matter of seconds. 


* May we send you a copy of U.S. Bureau of Standards Technologic 
Paper No. 352 and Testing of Sphygmomanometers.™ 


N 


SINCE 1916 ORIGINATORS AND MAKERS OF BLOODPRESSURE APPARATUS EXCLUSIVELY 
W. A. BAUM CO., INC. - NEW YORK 1, N.Y. 
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S63 in active rheumatoid 
arthritis, the “‘best 
agent... that is 
readily available. ”’ 


Many therapeutic agents have been 
advocated for the treatment of 

active rheumatoid arthritis, with varying 
degrees of success. Among those 

now generally available, gold is 

“the only single form of therapy which 
will give significant improvement.”? 
Soicanac® for intramuscular injection is 
practical and readily available therapy. 
It acts decisively, inducing ‘almost complete 
remission of symptoms” in fifty per cent 
of patients and definite improvement 

in twenty per cent more.* 


Detailed literature available on request. 
gpg SOLGANAL in Oil 10, 25 and 


cutebaieg 10, 50 and 100 mg. per cc.; 
boxes of 1 vial. 


(aurothioglucose) 


BIBLIOGRAPHY (1) Holbrook, W. P.: New York Med. (no. 7) 

4:17, 1948. (2) Ragan, C., and Boots, R. H.: New York Med. (no. 7) 2:21, 1946. 
(3) Rawls, W. B.; Gruskin, B. J.; Ressa, A. A.; Dworzan, H. J.; and 

Schreiber, D.: Am. J. M. Se. 207:528, 1944. 
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FOR YOUR YOUNG PATIENTS 


Administered orally in adequate dosage, penicillin can be 
effectively employed in the treatment of many infectious diseases 
of infants and children. Thus the discomfort of hypodermic 
administration is avoided, and therapy may be conveniently 
instituted in the home. 


CRYSTALLINE PENICILLIN G 
POTASSIUM 


Soltabs crystalline penicillin G potassium make for utmost 
simplicity and ease of therapy when penicillin is indicated. 
Containing neither binder nor excipient, they readily dissolve 
in water, milk, or infant formulas without appreciably changing 
the taste of the vehicle. Infants and children may thus be given 


their penicillin without the development of resistance to un- 
pleasant taste or to the unpleasant experience of hypodermic 


= 


injections. 


Soltabs crystalline penicillin G potassium are supplied in two 
potencies—50,000 units arid 100,000 units per tablet—in boxes 
of 24, each tablet sealed in foil. 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, N. Y. 
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The selective cerebral action of Norodin is useful 

in dispelling the shadows of mild mental depres- 
sion. The reported advantages of Norodin over 
chemically related analeptics include smaller dos- 
ages, more prompt and prolonged mental stimula- 
tion, and relatively few side effects. Norodin can be 
used to advantage in achieving the sense of well- 
being essential to effective patient management in 
functional and organic disturbances. In obesity, 
Norodin is useful in reducing the desire for food 
and counteracting the low spirits associated with 
the rigors of an enforced diet. 


Supplied: 2.5 and 5 mg. tablets in bottles of 100 


Norodin 


Hydrochloride 
brand of methamphetamine hydrochloride 
PSYCHOMOTOR STIMULANT AND ANTI-DEPRESSANT 


18, N.Y. 
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fe J Endo Products Inc., Richmond Hill 


step up to a 200 MA Combina- 

tion or higher. RETAIN YOUR 

SAME BASIC TABLE AND TUBE- 
STAND — just exchange 
your present generator 
for a 200 MA Multicron 
Generator and, if de- 
sired, a rotating anode 
tube. 


‘Proven in USE 

Combination for increased 
power. RETAIN THE ORIG- 

INAL TABLE AND TUBESTAND 


—just add the famous Keleket 


“since June 1949 
Multicron 100 MA Control 


Unit and any shockproof 
X-ray tube. 


30 MA 


Combination when you re- 
quire added power. RETAIN 
ORIGINAL TABLE AND TUBE- 
STAND—just exchange for 
low-cost 30 MA Control and 
self-contained Tubehead. 


Combination, Tilt Table or Non- 
Tilt Table. Lowest Priced unit 
available offering standard 
size equipment. Full Radio- 
graphic - Fluoroscopic X ray 
facilities, 


Co. 


The KELLEY- KOETT Manufacturing 
2216 WEST FOURTH ST. COVINGTON, KY. 


The Oldest Original Name in X-Ray 


20 ANNALS OF INTERNAL MEDICINE | | 
——— 
4 
| 
| 
| 
fie 
aif. 


N 0 '$ worth noting 


Potent therapeutic agents may be two-edged swords—clinical efficacy coupled with 
varying degrees of toxicity. CHLOROMYCETIN is a powerful sword with a single 
edge. It exerts a remarkable antibiotic effect on a wide range of infections (including 
many unaffected by penicillin, streptomycin or the sulfonamides). At the same time, 
it is unusually well tolerated. Published reports emphasize its relative innocuousness. 


NO significant untoward effects in patients who received chloram- 


phenicol under our care.” Smadel, J. E.: J.A.M.A. 142:918, 1950 (discussion) 


NO evidence of renal irritation ...No impairment of renal function. 
... No changes in the red-cell or white cell series of the blood . . . nor did jaundice occur. 


... Drug fever was not observed . . . side effects were slight and infrequent.” 
Hewitt, W. L., and Williams, B., Jr.: New England J. Med. 242:119, 1950 


NO toxic reactions or signs of intolerance were observed.” 


Payne, E. H.; Knaudt, J. A., and Palacios, S.: J. Trop. Med. & Hyg. 51:68, 1948 


NO symptoms or signs of toxic effects attributable to the drug 


were observed.” Ley, H. L., Jr.; Smadel, J. E., and Crocker, T.: Proc. Soc. Exper. Biol. & Med. 68:9, 1948 


ges 


CHLOROMYCETIN 


CHLORAMPHENICOL, PARKE-DAVIS 


CHLOROMYCETIN is effective orally in urinary tract infections, 
bacterial and atypical primary pneumonias, acute undulant fever, 
typhoid fever, other enteric fevers due to salmonellae, dysentery 
(shigella), Rocky Mountain spotted fever, typhus fever, scrub typhus, 
granuloma inguinale, and lymphogranuloma venereum. 


pe 


= 


PACKAGING: 
CHLOROMYCETIN is 
supplied in Kapseals® 
of 0.25 Gm. 
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When QUINIDINE is Indicated and can not be 
given, or is not Effective, Orally, 


INJECTABLE @) U | N | Di N E HYDROCHLORIDE 


Can be Administered Intramuscularly, or if 
necessary, Intravenously. 


The most recent Reference to this Brewer specialty is: 


Armbrust, Chas. A. Jr. and Levine, Samuel A.: Paroxysmal Ventricular Tachycardia: 
A study of One Hundred and Seven Cases: Circulation, Vol. 1; 28-39 (Jan.) 1950 


Further Information Available On Request. 


BREWER COMPANY, INC. 


67 UNION STREET | WORCESTER. 8, MASS. 
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Sulfadiazine 


kK R ) Sulfamerazine --- 


Sulfamethazine -..-; 


‘ 
+. 
‘ 
‘ 


FOR SAFER SULFONAMIDE THERAPY .... 


Low Renal Toxicity 


TERFONYL: 
Sulfadiazine. Sulfamerazine: Sulfamethazine: Blockage very unlikely 

Danger of blockage Danger of blockage Blockage rare with therapeutic deses 

ZA®@ 


With usual doses of Terfonyl the danger of 
kidney blockage is virtually eliminated. Each 
of the three components is dissolved in body 
fluids and excreted by the kidneys as though 
it were present alone. The solubility of Ter- 
fonyl is an important safety factor. 

Terfonyl contains equal parts of sulfadiazine, 
sulfamerazine and sulfamethazine, chosen for 
their high effectiveness and low toxicity. 


Terfonyl Tablets, 0.5 Gm. Bottles of 100 and 1000 


Terfonyl Suspension, 0.5 Gm. per § cc. 
Appetizing raspberry flavor + Pint bottles 


SQUIBB smanuracturinc CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


Please Mention this Journal when writing to Advertisers 
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A THERAPY THAT EMBRACES 
IN THEIR NATIVE STATE 
THE ENTIRE ALKALOIDS 

OF STRAMONIUM 


STRAMONIUM PILLS 


(DAVIES ROSE) 


Stramonium 
(Davies, Rose) 
0.15 Gram 


0.15 GRam (APPROX. 2 GRAINS) 


Rose & Co 


These pills exhibit the Powdered dried 


leaf and flowering lop of Datura Stra- 
Monium, alkaloidally assayed and 


stan i 
dardized and therefore Contain in 


each pill 0.375 mg. (1/170 grain) of the 


alkaloids of stramonium 


IN THE 
SEQUELAE 
OF 
EPIDEMIC 
ENCEPHALITIS 


Sam 
ple for chnical test and literar 
ure 
mailed upon request 


DAVIES. ROSE & COMPANY. LIMITED 
Pharmaceutical Manufacturers 
Boston 18, Mass. S.A. 
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BLOOD SUGAR MGM FER 100 CC BLOOD 


HOURS 


...was developed to fill the 
“need for an insulin with 
activity intermediate between 


that of regular insulin and that 


of protamine zinc insulin.” 


IN 1939, Reiner, Searle and Lang described a new 
“intermediate acting” insulin. 


IN 1943, after successful clinical testing, the new sub- 
stance was released to the profession as ‘Wellcome’ 
brand Globin Insulin with Zinc ‘B. W. & Co.’ 


TODAY, according to Rohr and Colwell, “Fully 80% 
of all severe diabetics can be balanced satisfactorily”? 
with Globin Insulin “B.W. & Co.’— or with a 2:1 mixture 
of regular insulin: protamine zinc insulin. Ready-to-use 
Globin Insulin ‘B. W. & Co.’ provides the desired inter- 
mediate action without preliminary mixing in vial or 
syringe. 
In 10 cc. vials, U-40 and U-80. 
1. Rohr, J.H., ond Colwell, Arch. tnt. 


Med. 82:54, 1948. 
2. Ibid Proc. Am. Diabetes Assn. 8.37, 1948 


*B.W.& CO.’—a mark to remember 


rat BURROUGHS WELLCOME & CO.(U.S.A.) INC. tuckahoe 7, now York 
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FOR COMPREHENSIVE 
(AND 
OTHER) 


SANBORN 


CARDIAC 


CARDIETTE 


Biophysical 
Research 


Recorder 


his new Sanborn instrument 

opens the way for recordin 
possibilities in biophysica 
research which until now have 
never been made available. Four 
channel direct simultaneous re- 
cording with a wide performance 
versatility places in the hands of 
the “Poly-Viso” user new tools for obtaining biophysical research in- 
formation in more valuable forms and combinations. 


Up to four electrical or physiological phenomena may be recorded, 
separately or simultaneously, the pad. being used either for com- 
»letely different phenomena or for « losely related events such as four « ardiograph 
4 Three types of input circuits permit the operator to record different types of 
phenomena such as any electrocardiograph lead, “pulse” type quantities, heart 
sounds for timing and other correlation, and slow ly varying quantities suc h as blood 
pressures. And, according to the requirements of the events he is recording, the 
| user can vary the sensitivities of individual channels from lom/Imv down to lem/50 
: volts, and choose from eight paper speeds: 50, 25, 10, 5, 2.5, 1.0 and 2.5 mm/sec. 


Recording is in true rectangular coordinates — imperative for multi-channel 
research work — and because the quantities are directly recorded, the user can o 
serve the recording as the events occur, making possible immediate analysis 
of many problems. 


Design of the “Poly-Viso” is based on that of the world-wide used and accepted 
Viso-Cardiette described briefly below. As illustrated above, the “Poly-Viso” is 
completely enclosed in a mobile mahogany cabinet. It is A. = operated throu 
out. Write for the literature described in lower right corner of this page. 


RECORDING OF ELECTROCARDIOGRAMS 
OR OTHER PHYSIOLOGIC PHENOMENA 


Viso-Cardiette For direct, visible recording of 


cardiograms or pressure curves 
(with Electromanometer »rovides ready 
connection with Electromanometer. the “Viso” has 
all modern ‘cardiograph advantages: all accepted leads 
on one switch FV CRCE.CL. 
independent synchronous time marker; 1/160 sec. 
deflection time; automatic elimination; stand- 
ardization during leads; 150 ft paper supply; records 
on non-smudging, non-fading, heavy weight Perma- 
paper (6em. width, .004 in. thick); standard 1 mm. 
width baseline, rugged, unitized construction for 
durability and simple maintenance. 


Direct Writing Recorder 


~For pressure recordings (with 
Electromanometer), or other bio- 
physical measurements where reg- 
istration of ‘cardiograms is not a 
concurrent requirement. Receives, 
amplifies and records phenomena 
of relatively slowly varying na- 
tures, providing such as pneumo- 


grams, sphygmograms, pressure 
curves, phlebograms, ballistocardiograms, etc. Design adapted COMPAN ¥ write to 
from Sanborn Viso-Cardiette above, using many of same Dept. IM 
components. Complete assembly of Recorder and Amplifier : . 
= n i . in single case. These two major components are CA M B RIDGE 39 Sanborn Co., 
available a8 separate units dge 
Complete information as described at right, for either Vise MASSACHUSETTS Combet - 
Carduette or Direct Writing Recorder, is available on request. Mass. 


RESEARCH 


SANBORN 


For 
DIRECT 
Pressure 
Recording 


he Sanborn Electromanometer is an 

instrument primarily intended for di- 
rect physiological pressure measure- 
ments, such as intra-cardiac, intra-arte- 
rial, intra-venous, pneumatic, gastro- 
intestinal, spinal fluid, and the like. It 
is used as an attachment with an elec- 
trocardiograph, the pressure curve be- 
ing registered as the recording paper 
just as would be a ‘cardiogram. While 
any ‘cardiograph may be used, direct- 
writing instruments such as the Sanborn 
Viso-Cardiette, the Sanborn Poly-Viso 
Cardiette, or the Sanborn Direct Writ- 
ing Recorder (all described at the left) 
are particularly well adapted for use as 
recorders. 


The inherent natural frequency of the 
Sanborn Electromanometer very 
high, because of its extremely low vol- 
ume change as a result of pressure 
change. For example, 100 mms Hg 
pressure change will produce a volume 
change of only 0.02 cubic mms, 
approximately. 

The Electromanometer has a wide 
range of sensitivity — from a5 cm. chart 
deflection per 400 millimeters of mer- 
cury pressure change, the least sensi- 
tive, to a 5 cm. deflection per 1.0 milli- 
meter of mercury pressure change, the 
most sensitive, with several intermedi- 
ate positions. Negative and mean pres- 
sures may also be measured. Lower 
and higher pressure models may be 
obtained. 


Write for descriptive literature as de- 
Se rtbed below. 


For illustrated lit- 
erature (showing 
sample records) 
on any of these 


‘i 26 ANNALS OF INTERNAL MEDICINE 
— 
\ 
| 
FOR 
an 
7 


ANNALS OF INTERNAL MEDICINE 


release 


tn Cardiac Edema Control 


"... the diuretic drugs not only promote fluid loss but in many instances also 


effectively relieve dyspnea . . . not only may the load on the heart be decreased 


but there may also occur an increase in the organ’s ability to carry its load... 
With good average response the patient perhaps voids about 2000 cc. of 
urine daily, but in exceptional instances the amount rises to as high as 8000 cc.” 


“Not only are the diuretics of immense value in cases of left ventricular failure 


. .. but where edema is marked, as it is most likely to be in failures occurring 


in individuals with chronic nonvalvular disease with or without hypertension 


and arrhythmia, their employment is often productive of an excellent response. 


In [edematous patients with] active rheumatic carditis (rheumatic fever) the 


use of these drugs may be life-saving.” 
Salyrgan-Theophylline is effective by muscle, vein or mouth. 


salyrgan- 
THEOPHYLLINE 


BRAND OF MERSALYL AND THEOPHYLLINE 
TIME TESTED «+ WELL TOLERATED 


New Youn, NY. 


1. Beckman, H. Treatment in General Practice. Philedelphia, Sounders, Sth ed, 1946, 704-705. 
2. Beckman, Treatment in General Practice Philadelphia, Sounders, 6th od, 1948, 744. 
Salyrgan, Wademart reg US & Conodo—Ampins, reg. trademark of Strang Cobb & Co, Inc 
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Gold Therapy in Arthritis has 
become safe through Aurol-Sulfide 


One report states: 


“We feel, therefore, that Aurol-Sulfide is a 
preparation of low toxicity and will eventually 
find its place among the safe therapeutic 
agents used in the treatment of Arthritis.” * 


N RECENT REPORTS this statement of two authors has been substantiated. A noted 
British rheumatologist advises to give patients for whom gold therapy is considered— 
and he advocates it for many other forms of rheumatism besides rheumatoid ar- 
thritis—an initial dose of 0.5 cc. of 0.25% gold sulfide, in order to avoid possible toxic 
reactions. 


Supporting facts with figures: 


In animal experiments the toxicity of Aurol-Sulfide was found 
to be only one-fourteenth (1/14) of the toxicity of another widely used gold salt.** 


A report on one hundred cases of arthritis registers no more 
than two (2) SLIGHT reactions.* 


A report on thirty (30) cases of lupus erythematosus registers 
no toxic reactions.*** 


Gold in Aurol-Sulfide, although practically nontoxic, is low in 
price. 1 cc. of the parenteral solution contains 17.2 milligrams of gold. 


* Illinois Medical Journal, Vol. 78, No. 6. 
** American Journal of Syphilis, Vol. X11, No. 3. 
*** Archives of Dermatology and Syphilology, Vol. 56, No. 2, p. 252 


e 2% parenteral, ready to use, may be ordered in 
Aurol-Sulfide, 15; 30; 60ce. vials. 


1% oral, is marketed in 
14; 1; 4 fl. oz. dropper bottles. 


Please request literature and reprints from 


HILLE LABORATORIES 


6007 North Lincoln Avenue 
CHICAGO 45 


Please Mention this Journal when writing to Advertisers 
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Free TO P HYSICIANS... 


New 
Low-Sodium 
Reducing Diets 


A supply of sodium-restricted, 1000-calorie diets free 
of advertising and made to look as if they were typed 
in your office will be sent to you on your request. 


The value of sodium-restricted diets in congestive heart 
failure, high blood pressure, and certain forms of renal 
disease has been established by numerous clinical studies. 
In patients requiring a reduction of weight with a 
sodium-restricted diet, specification of DIETENE® 
provides a truly palatable means of accomplishing the 
desired result without sacrificing nutritional adequacy, or 
jeopardizing the low-sodium regimen. 

DIETENE is an excellent low-calorie source of 
biologically superior proteins plus protective amounts of 
essential vitamins and minerals. 


SUPPLIED: In 15-oz. cans, plain or chocolate flavor, 
available through all pharmacies at $1.55. 
PATIENTS ENJOY TAKING DIETENE. 


SEND FOR YOUR FREE SUPPLY OF 1000-CALORIE, LOW- 
SODIUM DIETS TODAY BY MAILING THE ATTACHED COUPON. 


THE DIETENE COMPANY Dept. DI 50 
518 FIFTH AVENUE SOUTH, MINNEAPOUS 15, MINNESOTA 


Please send me a free supply of the new 1000-calorie 
DIETENE Reducing Diet, providing only 0.7 to 1 Gm. 
of sodium per day. 


COUNT ON 
FO00S ANO 


Not advertised 
to the laity 
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CAMP ANATOMICAL SUPPORTS 
for ORTHOPEDIC 
CONDITIONS 


Whether it be relief from 
lesser degrees of postural or 
occupational strain, or as 
an aid in treatment follow- 
ing injury or operation, the 
Camp group of scientifically 
designed orthopedic supports for 
men, women and children will be 
found ‘‘comprehensive.’’ Sacro- 
iliac, Lumbosacral and Dorso- 
lumbar supports may be prescribed 
for all types of build. The Camp 
system of construction fits the sup- 
port accurately and firmly about 
the major part of the bony pelvis 
as a base for support. The unique 
system of adjustment permits the 
maximum in comfort. Physicians 
may rely on the Camp-trained fit- 
ter for the precise execution of all 
instructions. 

If you do not have a copy of the 
Camp ‘Reference Book for Phy- | 
sicians and Surgeons’’, it will be — 
sent on request. 


THIS EMBLEM is displayed only by reliable merchants 

in your community. Camp Scientific Supports are never | 
sold by door-to-door canvossers. Prices are based on 
intrinsic value. Regular technical and ethical training of _ 


to your recommendations. j 


S. H. CAMP & COMPANY, JACKSON, MICHIGAN 
World's Largest Manufacturers of Sclentific Supports 


Offices in New York * Chicago ¢ Windsor, Ontario * London, England 


Please Mention this Journal when writing to Advertisers 
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made from 


bovine plasma 


... the 
preferred 
source 
material 


In cases where the doctor finds it necessary or advan- 
tageous to satisfy the patient’s protein needs by the 
parenteral route, he will find TRAVAMIN to be ahighly 
satisfactory product. The proteins in beef plasma 
are enzymically digested to free amino acids and 
polypeptides. 

TRAVAMIN is nutritious, and can be relied upon 
to satisfy the complete protein needs of the patient. 
It is readily assimilable, and is so compatible that 
the recommended rate of infusion has been estab- 
lished at 1000 cc. in 1 to 1% hours for an average 
adult patient. 


Available Three Ways 
5% Plasma Hydrolysate w/v in Water 
5% Plasma Hydrolysate w/v and 5% Dextrose w/v in Water 
5% Plasma Hydrolysate w/v, 5% Dextrose w/v 
Products of and 7.5% Alcohol v/v in Water 
BAXTER LABORATORIES, Inc. 


Morton Grove, Illinois * formerly Protein Hydrolysate, Baxter 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texos) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES +» EVANSTON, ILLINOIS 
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from 
incision 
to 
final 


Suture 


tablets phthalylsulfathiazole, 0.5 Gm. 


guards your patient 


In a report by Raffl and Michaels describing primary resection of lesions 
of the colon and aseptic anastomosis, they state that ‘Many surgeons 
prefer to use Sulfathalidine as a colon antiseptic . . .”” (American J. 
Surg. 78:458, 1949). Berger and Horvitz (ibid. 78:466) add that in 
preoperative preparation for colectomy Su/fathalidine is usually given 
routinely for about five days. These and numerous other authorities 
recognize the exceptional bacteriostatic efficiency and negligible toxicity 
of Sulfathalidine in enteric surgery, and in the treatment of 

ulcerative colitis and regional ileitis. 

Actions: Reduces enteric coliform bacteria, even in presence of 
diarrhea; controls cramps and bloody stools of ulcerative colitis 

usually within 48 hours; reduces threat of peritonitis, 

aids recovery in enteric surgery. 

Advantages: Low dose, low cost, negligible toxicity. Bowel retains 

95% of dose. Supplied in bottles of 100, 500, 1,000 tablets, 0.5 Gm. 
Sharp & Dohme, Philadelphia 1, Pa. 
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RETROGRADE ARTERIOGRAPHY IN THE DIAG- 
NOSIS OF CARDIOVASCULAR LESIONS. II. 
COARCTATION OF THE AORTA * 


By NorMaANn E. Freeman, M.D., Eart R. Mitver, M.D., H. Bropir 
STEPHENS, M.D., and Mary B. OLney, M.D., 
San Francisco, California 


LN a previous communication ‘ the usefulness of retrograde arteriography 
in the diagnosis of aneurysms and peripheral vascular lesions was discussed. 
The present paper is concerned with the visualization of the thoracic aorta 
and its branches by means of radiopaque material injected into the com- 
mon carotid artery in a retrograde fashion. This technic has been of use in 
the diagnosis and localization of coarctation of the aorta. 

At the time that Farinas * demonstrated his studies on retrograde arteri- 
ography for visualization of the abdominal aorta at the radiological meetings 
in Chicago in 1944, it occurred to one of us (E. R. M.) that a similar pro 
cedure might be of use in visualizing abnormalities of the aorta and its great 
branches. The diagnosis of coarctation of the aorta can be inferred from 
the notching of the ribs seen at the time of routine radiologic examination 
of the chest. Although it has been possible to visualize the region of the 
coarctation by means of angiocardiography,”* we have not been satisfied 
with the demonstration of the precise location and extent of the narrowing 
of the aorta by this technic. A more precise method of visualization was 
therefore desirable. Retrograde carotid arteriography has been employed 
by us in 15 patients with a clinical diagnosis of coarctation of the aorta. 
The examination was successful in 13 of these patients, and there have been 
no serious complications. It has been possible to demonstrate the location, 
type, and degree of coarctation in a majority of these patients. In four 
cases the examination saved the patient from an unnecessary thoracotomy. 

* Received for publication March 5, 1949. 


From the Divisions of Surgery, Radiology, and Pediatrics, University of California 
School of Medicine, San Francisco 22, California. 


Copyright, 1950, by The American College of Physicians 
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TECHNIC 


Under local or general anesthesia the left common carotid artery is ex- 
posed above the sternoclavicular joint, dissected free for a distance of 5 
centimeters, and surrounded by a segment of rubber tubing (figure 1). The 
patient is then taken to the x-ray department, and after a preliminary film 
has been made a large needle is inserted directly into the carotid artery in a 
proximal direction. The needle is attached by a segment of rubber tubing 
to a syringe containing the contrast medium. Seventy per cent diodrast has 
been found to be a satisfactory material. The dose is approximately 1 c.c. 
per kilogram of body weight up to a maximum of 50 c.c. In children an 


Fic. 1. Surgical exposure of left common carotid artery for retrograde arteriography. 


18-gauge needle is used, but in adults a No. 16 is preferable. At a given 
signal the material is injected as rapidly as possible and serial x-ray ex- 
posures are taken. ‘Traction on the tubing surrounding the artery occludes 
it distally and prevents the flow of diodrast into the head. After com- 
pletion of the exposures, special care is taken to aspirate the diodrast re- 
maining in the carotid artery before release of the rubber tubing, in order 
to prevent this irritating material from reaching the cerebral circulation. 
Upon withdrawal of the needle the puncture site is controlled by arterial 
clamps placed above and below the opening, the patient is returned to 
surgery, and after the wound has been flushed out thoroughly, the opening 
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in the artery is closed with a single figure-of-eight stitch of No. 00000 
Deknatel. Except for one instance in which there was extravasation of 
blood into the tissues leading to the formation of a hematoma, there has 
been no further bleeding from the carotid artery. 

On three occasions there was extravasation of dye, probably due to 
dislodgement of the needle at the time of the forceful injection. In order 
to prevent displacement of the needle a segment of rubber tubing has subse- 
quently been used between it and the syringe. The needle is held with a 
hemostat by an assistant. 

The following roentgenographic technic has been used. The patient 
is placed supine on a horizontal cassette tunnel with the long axis of the 
tunnel and the long axis of the x-ray table on which it is placed running in 
the same direction. The tunnel is open on both of its longer sides and is 
large enough to permit the easy passage of a 14 by 17-inch film cassette 
through it. <A stationary grid is fastened to the top of the tunnel. To 
check the position of the patient and the technic, a preliminary film is taken, 
using a target film distance of 40 inches, 400 milliamperes, an exposure of 
one-tenth to one-fifth of a second, and a voltage adjustment to show the 
thoracic spine detail. It is imperative that the first film of the series be taken 
immediately on completion of the injection and the remaining two to three 
films be exposed as rapidly as the cassettes can be changed by hand (about 
every two seconds ). 

RESULTS 

In the first case that was studied, retrograde carotid arteriography 
demonstrated a normal thoracic aorta. 

Case 1. This patient was a 32 year old married woman who, at the age of 13, 
during routine physical examination by her school physician, was found to have 
hypertension. She had had a low exercise tolerance and some palpitation. At the 
time of hospital admission the blood pressure in the upper extremities was found to 
be 200/140. No femoral pulsations were felt. The blood pressure in the left leg 
was 130/120. The blood pressure could not be obtained in the right leg. With 
immersion of one hand in ice water the blood pressure rose from 190/134 to 208/160, 
and with sodium amytal the blood pressure fell to 138/98. Palpation for collateral 
vessels showed that the subclavian and axillary arteries were of normal size, and no 
collateral vessels could be felt about the scapulae or upper portion of the thorax. On 
close examination it was found that she had increased pulsations of the intercostal 
blood vessels in the lower thorax and it was possible to feel pulsation of arteries about 
the umbilicus and the iliac ts. There was no murmur over the precordium, but 
auscultation over the lower thorax and abdomen revealed a soft systolic murmur 
which was best heard in the epigastrium midway between the xiphoid and _ the 
umbilicus. Reéxamination of the x-ray films disclosed some notching of the lower 


thoracic ribs. 

With the possibility in mind that the patient might have coarctation of the aorta 
below the diaphragm similar to the cases described by Steele,® retrograde arteri- 
ography was performed. Twenty c.c. of 25 per cent thorotrast were injected through 
an 18-gauge needle. It was possible to visualize the upper thoracic aorta which was 
of normal size below the subclavian artery (figure 2). Insufficient dye was injected 
to define the lower thoracic aorta or abdominal aorta. 
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Comment: On the basis of this study, exploratory thoracotomy was con- 
sidered to be inadvisable and the patient was discharged on a medical 
regimen. 

The second patient with definite clinical signs of coarctation of the aorta 
was shown by retrograde arteriography to have a narrowing of the lower 
thoracic and abdominal aorta. 


(Case 1.) The upper portion of the thoracic aorta is seen to be of normal size 
The exact location of the stenosis is not demonstrated 


Case 2. This patient was a 14 year old girl with multiple congenital defects, 
including marked scoliosis and kyphosis of the thoracic spine. She had been short 
of breath for some years, had never been cyanotic and had never shown signs of heart 
failure. At the age of nine she had suffered a cerebrovascular accident with a 
residual left hemiplegia. On physical examination at the time of admission there was 
# loud systolic murmur over the precordium, best heard in the third left interspace 
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and transmitted along the spine and ribs into the abdomen. The blood pressure in 
the right arm was 225/125 and in the legs the systolic »ressure was 130. The 
femoral pulses were not palpable, and no pulsation of the abdominal aorta could be 
felt. The urine and blood examinations were essentially normal. 

Retrograde carotid arteriography was performed with the injection of 20 c.c. 
of 70 per cent diodrast through the left common carotid artery. At the first injec- 
tion there was extravasation of the dye, and a second injection was necessary. This 
examination (figure 3) revealed extensive collateral circulation, particularly in the 


Fic. 3. (Case 2.) Stenosis of the lower portion (T11-L1) of the thoracic aorta. 


lower thoracic region, with narrowing of the aorta in the region of T1l to Ll. Below 
this point the aorta assumed a more normal diameter. On the basis of these studies 
a restorative procedure was deemed technically impossible. 


Comment: This patient was spared an unnecessary exploratory thoracot- 
omy by the use of retrograde arteriography. 

In the next case it was possible to exclude the diagnosis of coarctation 
of the aorta. 
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Case 3. This patient was an underdeveloped 13 month old female in whom a 
systolic murmur over the precordium was discovered on routine physical examination. 
The heart was enlarged and the electrocardiogram showed changes consistent with 
left ventricular hypertrophy. Both lower extremities were cold, but the blood pres- 
sure was approximately equal in the arms (110/78) and the legs (110/60). The 
plain films of the heart suggested pulmonary hypertension, so that the possibility of 
patent ductus arteriosus was considered. Retrograde arteriography was performed 
with the injection of 10 c.c. of diodrast through an 18-gauge needle into the left 
common carotid artery. The aorta and the vessels appeared to be normal and the 
pulmonary vessels were not visualized. There was some extravasation of dye at the 
time of this examination and, because the results were somewhat inconclusive, a 
second injection was made. Complete visualization of the aorta and all of its branches 
was obtained, and the possibility that the cardiac lesion was due to some abnormality 
of the aorta or one of its branches was definitely excluded 


Retrograde carotid arteriography for visualization of the thoracic aorta 
is also of use in evaluation of the degree of constriction of the aorta, as shown 
in the following case. 


(Case 4.) Moderate stenosis of aorta without extensive collateral circulation. 
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Case 4. This patient was a 30 year old married woman who was admitted to the 
cardiovascular clinic with the chief complaint of attacks of high blood pressure for 
15 months, associated with weakness, palpitation, and convulsions. Hypertension 
was first noted at the age of 15. There had been no cyanosis. She had been under 
observation for many months because of a variety of functional disturbances. The 
electrocardiogram was found to be normal. Auscultation of the chest revealed a 
harsh systolic murmur of maximal intensity in the second left interspace, transmitted 
through into the back. The abdominal aorta was not felt and the femoral pulsations 
were reduced. Blood pressure in the right arm was 150/80 and the systolic pressure 
in the right leg was 110. The diagnosis upon admission was coarctation of the aorta 
with a severe anxiety state. 

Retrograde carotid arteriography was performed with the injection of 50 c.c. 
of 35 per cent diodrast in 4.5 seconds, through a 15-gauge needle. Only the first film 
showed dye in the aorta (figure 4). There was definite narrowing of the thoracic 
aorta just below the arch, with poststenotic dilatation. Measurements of the aorta 
were as follows: Above the region of coarctation, 21 mm.; at the level of the nar- 
rowing, 10 mm.; below, 30 mm., in diameter. The collateral circulation was not 
extensive. The patient was discharged on a medical regimen. 

Comment: It was possible in this patient to demonstrate the coarctation 
and to determine that it was not sufficiently severe to warrant operative 
intervention. 

In Case 5 and Case 6, examination by retrograde carotid arteriography 
was unsatisfactory. Both of these patients were large, heavy-set adults, 
and only 30 c.c. of 70 per cent diodrast were injected through 16-gauge 
needles. Although coarctation of the aorta was inferred from the presence 


of multiple collateral blood vessels, the actual zone of narrowing was not 
demonstrated. In both of these patients it was felt that the technical dif- 
ficulties of thoracotomy and aortectomy would be too great to warrant 
operation. 

In the remaining nine cases (table 1) the coarctation of the aorta was 
adequately demonstrated, and in all of these patients the presence and degree 
of the lesion were confirmed at operation. 


Case 7. This patient was a 34 year old man who had classic signs of coarctation 
of the aorta and moderate progressive cardiac failure. There were marked abnormal 
pulsations of collateral vessels, and the blood pressure in the arms was 200/70, in 
the legs 110/70. He was known to have had hypertension for at least nine years, and 
for 10 months prior to his admission he had had dyspnea on exertion, with severe 
stabbing pains over the precordium. There had been marked weight loss during the 
preceding two months, with paroxysmal nocturnal dyspnea. Electrocardiograms 
showed left ventricular hypertrophy with a suggestion of an anterior septal myocardial 
infarction. Renal function was normal. Retrograde arteriography was performed 
with the injection of 20 c.c. of 25 per cent thorotrast through the left common carotid 
artery. The thoracic aorta was not demonstrated, but great dilatation of the left 
subclavian artery was shown. At the time of operation marked degenerative changes 
in the aorta proximal to the zone of narrowing were observed. The stenotic region 
was resected and an end-to-end anastomosis of the aorta was made. Post-operatively, 
recovery was uneventful. The blood pressure in the arms came down to 150/70; in 
the legs it rose to 170/110. On the eleventh day the patient had sudden pain over 
the precordium, collapsed and died. Postmortem examination revealed a rupture of 
the aorta just above the suture line. 
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Comment: This was the second patient in whom visualization of the 
coarctation was attempted but too little of the contrast medium was injected 
for a satisfactory delineation of the lesion. In retrospect, in view of the 
extent of the degenerative changes in the aorta, it would have been better 
in this case to have performed an anastomosis between the left subclavian 
artery and the aorta. 


Fic. 5. (Case 8.) Coarctation of the aorta in a boy aged four and one-half years. 


Case 8. This patient was a four and one-half year old boy who was admitted 
with the chief complaint of marked weakness of five months’ duration. He was sup- 
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posedly in normal health until the age of three, when it was noted that he had a 
precordial bulge. Six months before admission he manifested extreme weakness 
after play, and his legs buckled under him. He was referred to the pediatrician with 
the diagnosis of rheumatic fever. At the time of admission the blood pressure in 
the arms was 125/75 and in the legs, 106/90. There was a blowing systolic murmur 
over the precordium. The heart was markedly enlarged and femoral pulsations were 
not palpable 

Angiocardiography by the intravenous route revealed a small aorta which was 
considered to indicate a general hypoplasia. Retrograde carotid arteriography with 
the injection of 25 c.c. of 35 per cent diodrast demonstrated the coarctation of the 
aorta just below the arch (figure 5). A resection of the region of coarctation was 
accomplished with end-to-end anastomosis of the thoracic aorta. After operation 
the blood pressure in the right arm was 126/68 and in the right leg, 144/96. There 
has been an uneventful recovery, and the child is now normally active, with no 
residual symptoms. 

Case 9. This patient was a 16 year old boy admitted to the University of Cali- 
fornia Hospital with the diagnosis of coarctation of the aorta. Hypertension had 
been discovered during routine physical examination four years before admission. 
At that time it was noted that the femoral pulsations were absent. Seven years 
before admission, he had developed symptoms of weakness in the legs following 
exercise and also complained of throbbing frontal headaches. On admission to the 
hospital the blood pressure was 180/105 in the right arm and was unobtainable in 
the legs. The femoral pulses were barely palpable on either side. The heart was not 
enlarged by x-ray examination, and the circulation time was normal. The kidney 
function was normal. The red blood cell count was six million per cubic mm. 
Electrocardiograms showed left ventricular hypertrophy. There was marked de- 
velopment of collateral blood vessels in the thoracic wall. Retrograde arteriography 
was performed with the injection of 30 c.c. of 70 per cent diodrast. Serial films 
revealed hypoplasia of the transverse arch and definite coarctation below the origin 
of the subclavian artery with dilatation of the aorta below the region of narrowing. 
There was also some dye in the pulmonary arteries, indicating the presence of a 
patent ductus arteriosus which was subsequently found at operation. The left sub- 
clavian artery was anastomosed to the aorta below the region of stenosis. After 
operation the pulses in the legs were excellent, and on the eighth postoperative day 
the blood pressure in the right arm was 180/90 and the systolic pressure in the leg 
was 110. A left hemothorax developed and the patient died four weeks after opera- 
tion. Failure of healing at the suture line was demonstrated at postmortem examina- 
tion 

Case 10. This patient was a 13.5 month old boy admitted with cardiac decom- 
pensation. A precordial bulge and a heart murmur had been noted soon after birth 
The patient gradually developed signs of heart failure with generalized anasarca and 
enlargement of the liver. On physical examination there was found to be a systolic 
murmur in the third left interspace, transmitted to the upper portion of the back. The 
blood pressure in the upper extremities was 132/85. The femoral pulses were weak. 
With digitalis and oxygen therapy, there was marked improvement. Retrograde 
arteriography was performed under ether anesthesia, with the injection of 9 c.c. of 70 
per cent diodrast. Marked narrowing of the aorta just below the origin of the left 
subclavian artery was demonstrated. The stenotic area was resected and an end-to- 
end anastomosis of the thoracic aorta was made. The stenosis of the aorta in this 
case was extreme, the opening measuring only 1.5 mm. in diameter. The child died 
at the conclusion of the operation, just as he was recovering from the anesthetic. 

Case 11. This patient was a 5 year old boy. On physical examination a 
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machinery type of murmur was heard over the entire precordium, transmitted into 
the back. The pulse was absent in the right upper extremity. Blood pressure in the 
left arm was 135/70 and the systolic pressure in both legs was 70. The femoral 
pulses were faint on both sides. Retrograde carotid arteriography on the left side 
was performed, with the injection of 15 c.c. of 70 per cent diodrast. There was some 
extravasation of dye. The distal portion of the aorta and the branches filled well, 
but the presence of the dye in the periaortic tissues obscured the site of the stenosis. 
At this time the diagnosis of coarctation of the aorta was still in doubt and the child 
was discharged. He was readmitted six weeks later when arteriography was re- 
peated, the injection again being made into the left common carotid artery. At this 
time there was considerable difficulty in exposing the artery because of the dense scar 
tissue from the previous extravasation of diodrast. However, 20 c.c. of 70 per cent 
diodrast were injected and the examination showed a definite coarctation of the aorta 
at the beginning of the descending arch. The left subclavian artery was anastomosed 
to the aorta below the zone of coarctation. A large anomalous vessel found leading 
into the area of the coarctation was carefully preserved at the time of operation. 
Immediately after operation the blood pressure in the legs was 150/110 and in the 
right arm, where there had been no pulse palpable before operation, the blood pressure 
was 120/100. This child recovered from operation and the final blood pressure in 
the right arm was 100/90 and in both legs, 110/82. 

Case 12. This 16 year old boy was known to have had a heart murmur since 
the age of five. He was normally active in school sports, but had noted for the past 
four or five years that his legs became weak with strenuous exercise. Two years 
before admission his blood pressure was found to be 160/110 in the arms, 90/80 in 
the legs. His heart was enlarged and the electrocardiographic record suggested 
myocardial disease. On physical examination there was a loud systolic murmur 
heard over the apex and transmitted to the left thoracic region posteriorly. There 
were marked pulsations of the axillary and intercostal arteries and of the collateral 
arteries about the chest wall and scapulae. Femoral pulses were barely palpable on 
both sides. Retrograde arteriography was performed, with the injection of 50 c.c. 
of 70 per cent diodrast through a No. 16 needle. ‘The first film showed the proximal 
aorta and the collateral vessels, but the aorta below the zone of constriction was not 
clearly visualized. The second film showed filling of the aorta and the collateral 
vessels in the lower thorax, indicating that relatively little blood was traversing the 
region of stenosis. Subsequently the stenotic area was resected with end-to-end 
anastomosis of the aorta. The following day the blood pressure in the right arm was 
152/100, in the right leg, 120/90. The patient made an excellent recovery and was 
discharged on the tenth postoperative day. Two months after operation, the blood 
pressure in the arms was 156/86 and in the legs 146/96. 

Case 13. This patient was a 19 year old male. Four years before admission he 
had noted headaches with dizziness, and his systolic blood pressure was found to be 
190. Six months prior to entry the patient had noticed easy fatigability, occasional 
headaches, with faintness and blurred vision and a loss of 20 pounds in weight 
There was some dyspnea on exertion, and there were episodes of palpitation. Ex- 
amination showed marked pulsation of collateral vessels over the thorax, and di 
minished femoral pulsations. X-ray examination showed scalloping of the ribs and 
moderate cardiac enlargement. At the time of admission the blood pressure in the 
upper extremity was found to be 155/85 and in the lower extremity, 120/60. The 
renal function was normal. Electrocardiogram showed left ventricular hypertrophy. 
Retrograde carotid arteriography was performed, with the injection of 37 c.c. of 70 
per cent diodrast through an 18-gauge needle. Although visualization of the aorta 
was not entirely satisfactory, a coarctation was demonstrated just distal to the left 
subclavian artery. The patient was operated upon and the end of the subclavian 
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artery anastomosed to the end of the aorta below the region of stenosis. Satisfactory 
recovery took place, although the blood pressure in the upper extremity did not come 
down to a normal level. On examination five months postoperatively, the blood 
pressure in the right arm was found to be 160/100 and in the right leg, 150/100. 
Case 14. This patient was a 15 year old schoolboy. On routine physical ex- 
amination, a blood pressure of 180/100 was found in his upper extremities. He had 
noted increasing weakness and fatigability, especially of the lower extremities, but 
had participated actively in school athletics. Upon admission the blood pressure in 
the right arm was found to be 180/100, in the left leg, 118/100. The urine was not 


Fic. 0A. (Case 15.) Film taken at the conclusion of the injection. The aorta above the 
stenotic region is well filled. 


abnormal, and the electrocardiogram was within normal limits. Retrograde carotid 
arteriography was performed, with the injection of 50 c.c. of 70 per cent diodrast 
through a 16-gauge needle. Excellent demonstration of the coarctation was obtained, 
but the collateral circulation was not as extensive as had been observed in other cases. 
He was readmitted to the hospital two months later, and at operation the stenotic 
area was excised and the aorta repaired by an end-to-end anastomosis. The patient 
did very well after operation; was out of bed on the fourth day and discharged on 
the eighth day. Two days after operation the blood pressure in the upper extremity 
was 142/80 and 155/94 in the lower extremity. Subsequently the pressures have 
come down to normal. 
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Case 15. The patient was a 24 year old man who was found to have a heart 
murmur at the age of 14. At the age of 19 he was operated upon for abdominal pain, 
and greatly increased collateral circulation was noted in the abdominal wall. For 
three years before admission, he had been aware of increasing dyspnea and fatigability. 
The blood pressure in the right arm was found to be 192/102, in the right leg, 110/80. 
X-ray examination revealed notching of the ribs and enlargement of the heart. The 


Fic. 6B. (Case 15.) Film taken two to three seconds after figure 6A. The aorta below 
the zone of coarctation is now well filled. 


electrocardiogram showed an abnormal record characteristic of right bundle branch 
block. He was admitted to the hospital, where the blood pressure was found to be 
180/105 in the upper extremities, 145/100 in the lower extremities. There were 
marked pulsations of the collateral blood vessels about the upper thorax and back. 
Urine and blood examinations were normal. Arteriography, with the injection of 50 
c.c. of 70 per cent diodrast into the left common carotid artery through a 16-gauge 
needle, showed a marked coarctation of the aorta below the left subclavian artery, and 
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extensive collateral circulation in the chest wall. It is interesting to note (figure 6) 
that the aorta below the constriction did not fill until the second film was taken, in- 
dicating that very little blood was passing the area of stenosis. At operation the 
aorta was found to be completely occluded. The stenotic region was resected and 
the aorta repaired with an end-to-end anastomosis. Postoperatively the pulses in the 
lower extremities were full. One week after operation the blood pressure in the 
right leg was 180/120 and in the right arm, 174/106. 


DIscussION 


Coarctation of the aorta is a condition which is now amenable to surgical 
correction. If untreated, most of the patients will die at a relatively early 
age. In 196 cases of the adult type collected by Blackford,® the coarctation 
was fatal in 147. Death occurred from gradual heart failure in 68 of these 
patients, from rupture of the aorta in 38, and from cerebral hemorrhage in 
25. Of the 200 cases in Abbott's series, almost three-fourths of the patients 
died before the fortieth year. 

The diagnosis of coarctation of the aorta is not difficult and should be 
suspected in all children and young adults with hypertension. Diminution 
or absence of the femoral pulses will frequently support this diagnosis, and 
search should then be made for evidence of increased collateral circulation 
about the upper thorax. Roentgen examination of the thorax is of value 
but is not infallible, since notching of the ribs, first described by Railsbach 
and Dock,’ is not invariably seen. In children, before the development of 
extensive collateral circulation, it is rare to find indentation of the ribs. 
Other features in the x-ray study, to which Gladnikoff * has called attention, 
are the dilated left subclavian artery and the absence of the aortic knob. 
These findings, when present, suggest the diagnosis, but do not give proof 
of the presence of coarctation of the aorta. Demonstration of the lesion by 
angiocardiography, with the use of diodrast intravenously, was first reported 
by Robb and Steinberg." Their technic was subsequently used in two cases 
by Grishman, Steinberg, and Sussman.‘ There was an abrupt disappearance 
of the aortic shadow just below the arch, and dilated collateral channels were 
visualized. One of us (E. R. M.) had studied by intravenous angiocardiog- 
raphy 10 patients with the clinical diagnosis of coarctation of the aorta, 
but in no case was the demonstration of the stenotic segment entirely satis- 
factory. The dilated collaterals could be seen and there was an absence of 
filling of the descending aorta, but the concentration of dye was insufficient 
to outline clearly the stenotic region. It was therefore felt that introduction 
of the radiopaque material into the aorta directly above the zone of nar- 
rowing would give more satisfactory results. Because the left common 
carotid artery arises from the aortic arch proximal to the usual location of 
the constriction, this vessel was chosen for retrograde injection. 

By this procedure it is possible to show not only the exact location of 
the coarctation, but also the degree and the extent of the stenosis. Unneces- 
sary thoracotomy was avoided in four of our patients. 
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In Case 1 the thoracic aorta below the arch was of normal size, whereas 
in Case 2 the narrowed segment was found to extend from the eleventh 
thoracic to first lumbar spine. In Case 3 the possibility of coarctation of 
the aorta was excluded by visualization of this vessel, and in Case 4 the 
degree of stenosis was found to be insufficient to warrant operation. In 
two patients the examination was technically unsatisfactory, although ex- 
tensive development of collateral circulation indicated that there was coarcta- 
tion of the aorta. In the remaining nine cases the demonstration was satis- 
factory and the diagnosis in each case was confirmed at operation. 

The rapidity with which the aorta below the stenotic region filled with 
the dye depended upon the degree of obstruction. In Case 15, in which the 
obliteration was complete, the first film, taken at completion of the injection, 
outlined the proximal aorta, subclavian artery, and some of the upper col- 
laterals. The aorta distal to the stenosis was visualized only faintly. On 
the second exposure, taken two to three seconds later, the lower segment of 
aorta filled more densely and the lower collaterals were demonstrated. By 
comparison, in Case 14 the lower segment of the aorta was readily demon- 
strated on the first exposure. The collateral circulation was not as exten- 
sive. At operation the lumen of the aorta measured 2 to 3 mm. in diameter 
at the point of greatest narrowing. 


SUMMARY 
Retrograde arteriography has been used in 15 patients in whom the 


diagnosis of coarctation of the aorta had been made on clinical findings. The 
injection has been made into the left common carotid artery in all cases. 
Seventy per cent diodrast has been found to give the most satisfactory re- 
sults. The examination was satisfactory in 13 of the 15 cases. In one 
patient a hematoma developed in the wound; there have been no other com- 
plications. In nine of the patients the exact location, degree, and extent of 
the stenosis were visualized, and these findings were confirmed at operation. 
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THE TWO-STEP EXERCISE ELECTROCARDIOGRAM: 
A TEST FOR CORONARY INSUFFICIENCY * 


By Artuur M. Master, M.D., F.A.C.P., New York, N. Y¥ 


DiaGNosis of heart disease is often complicated by the fact that objective 
evidence of organic disease cannot be obtained. In many cases of coronary 
disease with angina pectoris, physical examination, roentgenographic repre- 
sentation of the size of the heart and cardiac pulsations, and electrocardio- 
gram are normal. Patients with valvular disease often complain of symp- 
toms such as dyspnea and pain when physical examination fails to reveal 
evidence of heart failure. 

White * states that in about one-fourth of all cases of angina pectoris, 
examination fails to reveal abnormality of the heart. Montgomery, Dry and 
Gage * report that in a series of 405 patients with angina pectoris due to 
coronary sclerosis, who survived for 10 or more years, electrocardiograms 
were normal in 236 (58.3 per cent). Scherf and Boyd * state that in early 
cases of coronary disease and angina pectoris the electrocardiogram taken in 
the ordinary manner is normal in nearly 60 per cent of the patients. In my 
own practice 37 per cent of the patients with angina pectoris proved to be 
due to coronary sclerosis possessed normal resting electrocardiograms. 
Hence the resting electrocardiogram in these cases was inadequate for 
diagnosis. Conversely, in investigating patients with chest pain and a nor- 
mal electrocardiogram two-fifths were found to have organic heart disease. 
Despite the fact that the substernal pain suffered by these patients usually 
appears following effort, emotion, heavy meals, cold weather, or combina- 
tions of these factors, electrocardiograms are customarily made when the 
patients are in a resting state. Yet, from the physiological point of view, 
it is apparent that electrocardiographic indications of coronary insufficiency 
are more likely to become evident in tracings made following exercise than 
in those made when the patient is resting. 

In cases of this type, a functional test, that is a test which obtains the 
response of the heart to effort, may be of great value in diagnosis and in 
evaluation of functional capacity. The “2-step” exercise test,‘ which was 
devised to provide such a test, has proved to be a reliable method of measur 


ing cardiovascular function. 

In addition to its value as a diagnostic aid in cardiac disease, the “2-step” 
exercise electrocardiogram test has proved useful in following improvement 
of patients during convalescence. It is a valuable aid also in the field of in- 


vestigation. 
Beginning in 1925, Enid T. Oppenheimer and the writer developed a 


* Delivered June 1, 1948 at the University of Illinois College of Medicine, Chicago, IIL., 
Lectures on the “Physiological Basis of Internal Medicine” given in conjunction with the 
American College of Physicians 
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test “ which utilized the response of the blood pressure and pulse rate to a 
standardized “2-step” exercise. This measure of vasomotor response was 
found to be a practical indication of circulatory fitness. Subsequently, it was 
found that the status of coronary circulation could be determined by electro- 
cardiogram.*** If coronary insufficiency existed, characteristic changes 
occurred in the electrocardiogram after standard exercise. When the cor- 
onary circulation was adequate no changes appeared in the electrocardio- 
gram.**‘ 

A complete review of the literature on the electrocardiogram following 
exercise will not be attempted in this paper as such reviews have been made 
by Feil and others **° and in articles by my colleagues and myself.* 


The “2-step” exercise test is a simple procedure. It consists of ascend- 
ing and descending two 9-inch steps a variable number of times (depending 


Fic. 1. Two steps each 9 inches high, placed against wall. Clock with sweep second 
hand for timing. Electrodes fastened on limbs and chest securely so that they are not 
loosened during climbing. 
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on age and weight) in one and one-half minutes. The accustomed nature of 
the work allays apprehension or excitement, thereby reducing psychic dis- 
turbance to a minimum. Even in these days of elevators, stair-climbing is 
so routine a type of work for everyone that it does not arouse mental 
reactions which, by increasing blood pressure and pulse rate, or which, by 
affecting the coronary circulation, may influence the very factors utilized 
in estimating the circulatory response to exercise. Since the “2-step” ex- 
ercise is a sufficient test of cardiac function, as well as a natural type of 
effort, it may well replace tests which subject the patient to unnatural and 
excessive physical strain. 


| 


Standard Number of Ascentst for Males* 


Age in Years 


Weight 
Ib.) 


5-9 || 10-14 | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 45-49 | 50-54 55-59 60-64 | 65-69 


40 


50-5 
60-69 | 31 | 33 | 31 
70-79 | 28 | 32 | 30 


80-89 | 26 30 29 29 29 28 27 27 26 25 25 24 23 
90-99 24 29 | 28 28 | 28 27 27 26 25 25 4 23 22 
100 25 25 24 2 22 


110 | 
120-129 18 24 25 
130 23 


140 23 2 
150-159 20 | 22 | 24 4 21 | 20 | 20 | 19 18 


160 


170 x 
180-189 19 3 21 20 19 19 18 17 16 
5 


190 


200-2 2 2 8 
210-219 18 21 20 19 18 16 15 14 
220-2 


* Taken from Am. Heart J. 10: 497, 1935. 
+ An ascent is one complete trip over the steps in one direction. 


Numerous investigators have pointed out that excessive exertion causes 
electrocardiographic changes in normal persons.***''* One group of in- 
vestigators * found changes in the electrocardiogram after their subjects had 
climbed 64 steps at a fast rate; and another ** noted RS—T depressions im- 
mediately following one-mile runs or 30 minutes at squash. Because he 
obtained RS—T depressions in more than half the number of normal people 
who ran up 110 steps quickly Rosenberger ** urged caution in the evaluation 
of the electrocardiogram following exertion and advised dependence on the 
history and clinical observations. Apparently it is not usually recognized 
that when a patient is required to make unusual or excessive effort, the 


m49 | 35 6 
27 27 | 26 | 25 25 24 ae oe. 21 
26 | 27 | 26 | 28 | 28 | 23 | 23 22 | 21 | 20 
: | 25 | 26 | 25 | 24 | 23 | 23 | 22 | 21 | 20 | 20 
| 
m169 18 21 23 24 23 22 22 21 20 19 18 18 4 
iy 
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psychic, mental and physical reactions are unduly strong and consequently 
blood pressure, pulse rate, and electrocardiographic reactions are too pro- 
nounced to permit accurate estimation of cardiac function. Similarly, if 
the effort exerted is too slight, the electrocardiogram of even a person with 
coronary sclerosis may fail to register deviations from normal. 

If exertion is to be measured accurately, the age and weight of the in- 
dividual must be taken into consideration. A man weighing 200 pounds 
does more work climbing a step than one weighing 120 pounds, and a man 
who is 50 years old cannot expend as much effort as a man of 30, without 
undue strain. The figures in the standard tables for the “2-step” exercise, 


Taste Il 
Standard Number of Ascentst for Females* 


Age in Years 
35-39 | 40-44 | 45-49 | SO-S4 | s5-s9 | 60-64 | 65-09 


15-19 25-29 | 30-34 


| 


110-119 
120-129 | 
130-139 


140-149 | 
150-159 | 
160-169 | 


170-179 | 
180-189 | 
190-199 | 


200-209 
210-219 | 
220-229 | | 


* Taken from Am. Heart J. 10: 497, 1935. 
+ An ascent is one complete trip over the steps in one direction. 


provide an exact measure of work performed. Such a measure is nov pos- 
sible with dumb-bell exercises, hopping, skipping, squatting and the like, 
which may be variously interpreted according to the intelligence, vigor and 
good will of the individual patient. 

For convenience in performing the test we constructed a simple “‘two- 
step” contrivance made of three-quarters inch wood, with two steps on each 
side (figure 1). Each step is exactly 9 inches high and from 22 to 27 inches 
wide. The appearance of the apparatus does not cause foreboding, and the 
steps can be utilized as a seat or a shelf or placed out of the way under a 
table when not in use. 


Weight | 
40-49 | 35 | 35 | 33] 
so-59 | 33 | 33/32 | | 
60-69 31 | 32 | 30 | 
pee 70-79 | 28 | 30 | 29 | 
80-89 | 26 28 | 28 | 28 | 28 27 | 26 | 24 | 23 | 22 | 21 | 21 | 20 
90-99 | 24 | 27 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 22 | 21 | 20 | 19 ; I, 
esha 22 | 25 | 25 | 26 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 
| 
. 20 | 23 | 23 | 25 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 18 
. 18 | 22 | 22 | 24 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 18 | 17 
16 | 20 | 20 | 23 | 23 | 22 | 21 | 20 | 19 | 19 | 18 | 17 | 16 
| 
18 | 19 | 22 | 22 | 21 | 20] 19] 19 | 18 | 17 | 16 | 16 
17. | 17 | 21 | 20 | 20 | 19 | 19 | 18 | 17 | 16 | 16 | 15 
| | 18 | 16 | 20) 19 | 19 | 18 | 18 | 17 | 16 | 16 | 15 | 14 | 
13 | 19 | 18 | 18 | 17 | 17 | 16 | 16 | 15 | 14 | 13 
13 | 18 | 17 | 17 | 17 | 16] 16 | 15 | 14 | 14] 13 
| 12 | 17 | 16 | 16 | 16 | 15] 15 | 14 | 13 | 13 | 12 
16 | 15 | 15 | 15 | 14 | 14 | 13 | 13 | 12 | 
15 | 14 | 14 | 14 | 13 | 13 | 13 | 12 | 
14] 13 | 13 | 13 | 13 | 12 | 12 | | | 10 
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Tables * 1 and 2 give the number of climbs for age and weight.“ > *" 
(In establishing the standards we found that height was not a factor when 
steps 9 inches high were used.) 

Adequacy of the coronary circulation is revealed in the exercise electro- 
cardiogram. Normal persons usually show no deviation following the ex- 
ercise. Positive changes in the electrocardiogram “’ (RS—T depressions, 
changes in the direction of the T-waves, and the like) are indications of cor- 
onary insufficiency. That the electrocardiographic changes following exer- 
cise are correlated with the oxygen supply of the heart muscle is shown by 
the fact that inhalation of mixtures of 10 per cent oxygen for 20 minutes may 
produce similar changes in the electrocardiogram. Exercise produces an 
oxygen debt. 

METHOD 


The procedure for obtaining electrocardiographic records in the “2-step” 
test is as follows: The electrodes are attached to the patient and his weight is 
recorded. He is then requested to sit down in a reclining chair or to lie on 
the examination table and to make himself comfortable. The number of 
times that he is to climb the “steps” is determined from the standard table 
(table 1). Next the electrocardiogram is taken. The technician or physi- 
cian then demonstrates the procedure by climbing over the steps two or three 
times. The patient at a given command walks up one side of the steps and 
down the other, always turning to the same wall or side of the room before 
each ascent to prevent vertigo. He makes a trip only when he receives the 
count and the required number of ascents is completed in one and one-half 
minutes. If the patient climbs too slowly he is told to move more rapidly, 
if too fast, his ascents are made more deliberate. A stop watch, a wrist 
watch or electric clock with a sweep hand is used. At cessation of the 
exercise the patient sits down and the four leads of the electrocardiogram are 
recorded immediately. The electrocardiogram is then recorded at two and 
six minutes after cessation of exercise. Only a few beats in each lead are 
necessary. 


*The figures presented in the tables are the result of thousands of tests made with 
several hundred normal men and women during the years 1925-1929 at Cornell Univer- 
sity Medical College.** The tests were repeated with each individual until we had deter- 
mined the number of climbs he could make and have blood pressure and pulse return to within 
10 points of the resting levels in two minutes. The work performed usually amounted to 
14 of a horsepower for men and \1 of a horsepower for women. This is the average amount 
of work that engineers have found men and women are ordinarily able to do in the prime 
of life. The ability to expend energy within the limits designated in the standard tables 
appears to be inherent or fundamental in healthy men and women. Whether the patient is 
a laborer or sedentary person, whether he works indoors or outdoors, if his cardiovascular 
system is normal, pulse rate and blood pressure will return to within resting levels within 
two minutes of the end of exercise and the electrocardiogram will not change. It should be 
noted that when an athlete is in training he can make more than the standard number of 
climbs in the given period of time and yet have blood pressure and pulse rate return to 
resting levels. The electrocardiogram, however, does not reflect the result of training; 
that is, a man of 50 who has coronary disease has an abnormal electrocardiographic response 
following the 2-step exercise even though he may have been an athlete all his life. 

Placing the steps near or against a wall gives a patient a sense of security. Further 
reassurance may be afforded by holding the patient’s arm and guiding him over the steps, 
provided the examiner exerts no vertical lift. 
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Certain extracardiac factors * which may influence the electrocardiogram 
must be taken into account. Some drugs, such as thyroid extract and ephed- 
rine affect the exercise tolerance. Alcoholic intoxicants or excessive smok- 
ing may have a similar effect. Distention of the stomach following a meal 
impairs the movements of the diaphragm; therefore the test should not be 
performed for at least one hour after a meal.“ ** An acute upper respiratory 
infection may be reflected in the electrocardiogram. Perhaps more im- 
portant than any of the factors just mentioned are the changes induced in 
the electrocardiogram by intense excitement or emotion. (Slight excite- 
ment, emotion, or nervousness will not affect the results.**"*) An attempt 
therefore should be made to put the patient at ease. The “resting” electro- 
cardiogram may be taken in either a sitting or a lying position, provided the 
patient returns to the same position after exercise.“ ** *° The room in which 
the test is performed should be neither too quiet, nor too noisy; rather there 
should be an atmosphere of reassurance and of ordinary life. The patient 
is shown how to do the test for two or three trips. He is assured that the 
test is entirely harmless but that if he develops any untoward symptoms he 
may stop. Pain or shortness of breath are very seldom engendered by the 
test. A man who cannot walk 50 feet out-of-doors without stopping because 
of chest pressure, will have no symptoms during or following the “2-step” 
exertion, except on the rarest occasions. It may be that walking outdoors, 
or climbing a flight of stairs produces a sort of conditioned reflex, but pa- 
tients who cannot take such exercise without discomfort, perform the “2- 
step” exercise with relative ease and equanimity. 

In interpretation of the electrocardiogram, the P—R interval is taken as 
the control level. Depression of the RS—T segment of over 0.5 mm. in any 
lead is considered a positive result. In other words, the level of the string 
just following the QRS complex, is compared with that immediately preced- 
ing the complex. In a series of tests made for the Public Health Service, 
Malmo and his colleagues ** found that RS-T depressions did not occur in 
normal persons. Battro,** also, found that the “2-step” exercise did not pro- 
duce electrocardiographic changes in normal subjects. However, to be 
conservative, an RS—T depression less than 0.5 mm. below the P-R level is 
not considered abnormal for the test. 

A change from an upright T-wave to an isoelectric (flat) or inverted 
T-wave is also an abnormal response; so, too, is a change in the other direc- 
tion, that is, from a flat or negative, to a positive T-wave. Occasionally, 
premature beats or some more significant arrhythmia, widening of the QRS, 
intraventricular or bundle branch block, large Q-waves, prolongation of the 
P-R interval, or heart block may appear. All of these are considered ab- 
normal responses to the exercise. A change from an inverted or flat T-wave 
to an upright T-wave is abnormal. Although this may appear paradoxical, 

* Among the extracardiac factors which influence the electrocardiogram, Sensenbach 1 
includes the following: digitalis, quinidine, quinine, atabrine, plasmochin, adrenalin, atropin, 


mecholyl, emetine, tobacco, exercise, infections, pericarditis, metabolic disorder, renal dis- 
ease, visceral disease, pancreatitis, gall-bladder, ulcer, autonomic nervous system imbalance. 


| 
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clinical experience has proved that such a reaction is not normal. The same 
type of change has been seen during the 10 per cent anoxemia test. For 
example, in the electrocardiogram of a patient with coronary disease a T; 
that is inverted before the test, becomes upright as the patient becomes 
anoxemic, even cyanotic, with chest pain. 

A change from an inverted T-wave to an upright wave in Lead III alone 
is not a positive result since this is frequently observed in normal persons. 
(Perhaps it is because the diaphragm becomes depressed during or shortly 
following exertion. ) 


control immediate 


| 


2-minutes 6-minutes 


| 
| | 
Fic. 2A. A man 49 years old with chest pain, not related to exertion. Put to hed 
with a diagnosis of acute coronary occlusion. Control electrocardiogram normal and re- 
mained negative after “2-step” exercise. 


A follow-up of many of our patients confirmed the accuracy of the elec- 
trocardiographic findings in the “2-step” test. Battro * made similar ob- 
servations, as have various other authors. Donovan * had occasion to 
evaluate a chest complaint in a patient with mediastinal tumor. The electro- 
cardiogram following the “2-step” exercise was positive and subsequent 
postmortem examination disclosed extensive coronary disease with the lumen 
almost obliterated. Feil and Pritchard *° found the “2-step” electrocardio- 
gram of value. Other investigators * ** reported the exercise electrocardio- 
gram of help in diagnosing a doubtful case of angina pectoris. 

A few case histories will be cited to illustrate the points made hitherto 
and to demonstrate the diagnostic value of the “2-step” exercise test. 
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Case 1. A man 49 years old was seen in consultation August 20, 1947. Two 
days before, he had experienced pain in the lower left chest, which was so severe 
that morphine was administered twice. A diagnosis of acute coronary occlusion was 
made. Physical examination of the heart and lungs was entirely normal. An electro- 
cardiogram, including limb, unipolar extremity and precordial leads, was entirely 
negative. 

On questioning the patient it was found that the patient had suffered similar pain 
twice in the preceding year and that he had quickly recovered and played “singles” 
at tennis the following day or two. Since blood counts, temperature readings, sedi- 
mentation rates, urine analyses were all normal the family physician was persuaded to 
allow the patient to undergo a “2-step” exercise test August 22, 1947 (figure 2A). 
The control tracing and the tracings following the “2-step” exercise were normal. 


Fic. 2B. X-ray of spine shows a definite hypertrophic spondylitis with “lipping, spur 
formation and bridging.” 


Because of the atypical story of chest pain and the negative “2-step” electro- 
cardiogram the heart was ruled out as a source of the precordial pain and so x-ray 
films were taken of the dorsal spine (figure 2B). The roentgenologist reported “a 
definite hypertrophic spondylitis with lipping, spur formation and bridging between 
the upper dorsal and the lower dorsal ®*° *! vertebrae.” An x-ray study of the 
gall-bladder, stomach and duodenum, including search for a hiatus hernia, was without 
any positive results. 


( 
| 
ay 
| 
| 
3 


850 ARTHUR M. MASTER 


Comment: Heart disease as the source of severe lower left chest pain was 
disproved by a negative “2-step” electrocardiogram. The past history, 
which disclosed the ability of the patient to play hard a day or two following 
severe chest pain, and the discovery of a severe lower dorsal spondylitis con- 
firmed the value of the “2-step” electrocardiogram. 


Case 2. A 46 year old man experienced frequent heart attacks for 20 years which 
were diagnosed as angina pectoris due to coronary disease in spite of his relatively 
young age. The attacks were unrelated to activity and consisted of substernal pain 
and pressure radiating to the left shoulder and arm, lasting several hours. Seven 
months before, following a severe attack of pain, he was hospitalized for six weeks 
and treated tor “acute coronary occlusion.” Weekly attacks of pain continued there- 
after. Repeated electrocardiograms in the past were normal. During the past two 
years the patient also experienced epigastric pain one hour after meals, relieved by 

; milk and alkalies. A gastrointestinal x-ray series had revealed a duodenal ulcer. 


STANDARD DOUBLE 2-STEP 


2-STEP 


Immediate £-minutes Immediate 5-minutes 


Fic. 3A. A man of 46 with attacks of substernal pain radiating to left arm for 20 years 
No objective evidence of cardiac disease. Standard and double “2-step” tests negative. 


Tontrol 


Physical examination of the cardiovascular system when the patient came under 
our observation was negative. Roentgenographic examination of the stomach re 
vealed a hiatus hernia of moderately large size (figure 3A) and a markedly deformed 
duodenal bulb. The heart was normal in size and configuration and the ventricular 
pulsations were observed fluoroscopically to be normal. The electrocardiogram, in- 
cluding multiple precordial leads, was entirely normal. No significant change oc- 
curred following the “2-step” exercise, utilizing both the standard and the double 


number of trips (figure 3B). 


The negative standard and double “2-step’’ exercise electrocardiograms 
proved coronary disease to be absent. This conclusion was corroborated 
by the absence of objective evidence of any heart disease in a man with a 20 
vear history of attacks simulating angina pectoris and the discovery of a 
hiatus hernia which explained the pain in the chest and left arm. Further- 
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more, the pain was not typical of angina pectoris since it was unrelated to 
effort, was relieved by rest only after 15 to 20 minutes, often lasted for sev- 
eral hours and infrequently responded to nitroglycerin. The so-called “at- 
tack” of coronary thrombosis was in all probability an episode of pain 
secondary to the hiatus hernia. 


Fic. 3B. Large hernia on x-ray examination. 


Case 3. A man of 60 gave a history of epigastric pain and gastrointestinal bleed- 
ing for several years for which he was hospitalized twice in the city hospitals of New 
York and a diagnosis of duodenal ulcer made. In January 1947 he was admitted to 
the Mount Sinai Hospital, New York, because of syncopal attacks associated with 
pressure over the lower portion of the chest which radiated to the back. There was 
shortness of breath on exertion. Physical examination was normal. Because of the 
syncope the diagnosis was considered to lie between a cerebral lesion and a bleeding 
duodenal ulcer but coronary disease was not suspected since the resting electrocardio- 
gram was normal. However, no evidence of bleeding could be discovered and the 
stool examination was negative. ‘The neurological examination was normal. When 
the patient was seen in consultation a “2-step” exercise electrocardiogram was advised. 
It proved to be strongly positive (figure 4A). Distinct RS-T depressions and 
T-wave inversions appeared in Leads I, II and IV and a diagnosis of coronary artery 
sclerosis was made. This was confirmed by the 10 per cent oxygen test (figure 4B) 
which disclosed conspicuous depressions of the RS-T segment also in Leads I, IT and 
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IV. Subsequent events further established the specificity of the “2-step” exercise. 
The patient developed a classical anginal syndrome, i.e., substernal pressure on effort 
or excitement and then suffered an acute coronary occlusion October 1947. The last 
tracing, taken January 5, 1948, showed large Q-waves in Leads II and III and de- 
pression of the RS-T intervals in all the leads; it was made during a spontaneous epi- 
sode of angina pectoris. 

This case demonstrates that the “2-step” exercise test disclosed the only 
objective evidence of coronary disease and the 10 per cent oxygen test and 
subsequent clinical and electrocardiographic follow-up proved its validity. 


Case 4. A 63 year old man was first seen in consultation November 27, 1946. 
For nine years he had experienced choking pain in the throat brought on by effort 
and excitement. Walking one block and talking on the telephone were precipitating 
causes. Nitroglycerin was taken 10 to 15 times a day. In the last few years, previous 
to November 1946, he had been told by numerous consultants that his pain was on a 
neurotic basis because of the normal electrocardiograms and the absence of other 
objective evidence of organic heart disease. He was indeed a nervous, energetic 
fast-talking, tense person. He was intelligent above the average, an able linguist 
and his profession was that of interpreter. 

Physical examination was negative. The man was well built. The heart was 
not enlarged, the rhythm regular, the blood pressure normal. The teleroentgenogram 
of the chest disclosed a heart and aorta of normal size, shape and position for a man 
of 63. The aortic knob was prominent. The cardiac contractions were normal on 
fluoroscopic investigation. 

An electrocardiogram, taken November 23, 1946, including the unipolar extremity 
and the unipolar precordial leads V-1 to V-6, was negative. The rate of the heart 
was 75 beats per minute; a left axis deviation of the QRS group was present (figure 
5). This tracing was similar to earlier control tracing on April 1946. <A “2-step” 
exercise test was about to be performed but while the control tracing was being taken 
the patient developed upper chest pain. The electrocardiogram (figure 5) showed 
depression of the RS-T segment in Leads II and III, November 27, 1946. Three 
nitroglycerin tablets had to be taken before the pain was relieved. The patient rested 
until his electrocardiogram returned to normal in one-half hour. 

Three days later the patient returned for the “2-step” exercise electrocardiogram 
The control tracing was practically normal but after exercise there were distinct RS-T 
depressions, particularly noticeable in Leads IT and IV. 

A diagnosis was made of a severe case of angina pectoris due to coronary artery 
disease and the importance of a let-up, mentally and physically was stressed. The 
family physician was informed that because of the severity of the patient's condition 
paravertebral block was to be seriously considered. 

On December 4, 1946, at 10 p.m., the patient developed severe precordial pain. 
went into a shock-like state and was removed to the reception ward of the Mount 
Sinai Hospital. An electrocardiogram showed regular sinus rhythm, rate 75 beats 
per minute, with conspicuous depressions of the RS-T segment in Leads I, II and IV. 
The patient did not rally in spite of emergency treatment and died within a few hours. 

At postmortem examination severe arteriosclerosis of the coronary arteries was 
discovered with diffuse myocardial fibrosis concentrated chiefly in the subendocardial 
region 


Summary: A 63 year old man with a history of chest pain on effort for 
nine years was thought to be a hysterically neurotic person because physical 
examination and objective tests made while at rest revealed no abnormality. 
The “2-step” electrocardiogram disclosed RS-T depression and T-wave in- 
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versions demonstrating for the first time the serious coronary sclerosis from 
which the patient suffered. The electrocardiogram during a spontaneous 
attack of angina pectoris was similar to that following the standard “2-step” 
exercise. Finally, the value of the “2-step” exercise electrocardiogram was 
more than confirmed by a severe attack of acute coronary insufficiency and 
death. Postmortem examination disclosed severe coronary arteriosclerosis. 


DISCUSSION 


The “2-step” exercise test is a reliable gauge of cardiac function only if 
the standardized exercise is carried out with exactitude. When a patient 
with a history of angina pectoris is permitted to walk at a rate that he 
chooses or until he develops symptoms the electrocardiogram cannot properly 
be compared with the one made following the “2-step’” exercise. Knee- 
bending has been employed®* but this is a formidable type of exertion, 
an unaccustomed procedure, therefore difficult to evaluate quantitatively. 
Similarly, the so-called “step-up” test which makes use of a single step 15, 
18 or 20 inches in height is an unusual and strenuous climb for most patients. 
The tall man has a conspicuous advantage but the average sized, short or 
fat person finds it difficult physically. Because of this, strong emotional 
reactions may be produced which may affect the electrocardiogram. 

The T and RS-T alterations that occur in electrocardiograms following 
the “2-step” exercise are qualitatively the same as similar changes observed 
in anoxemia. Many writers ** ***? have recorded the electrocardiographic 
changes in anoxemia. A number of authors point out that quantitatively 
also, electrocardiographic changes produced by the “2-step” exercise are like 
those caused by the 10 per cent oxygen test.*"** Malmo and Baum * found 
that in normal persons, the “2-step” exercise and thé 10 per cent anoxemia 
test gave the same electrocardiographic picture. Not only anoxemia, but 
metabolic disturbances in the cardiac muscle have been cited to explain the 
changes in the electrocardiogram.* 

As we have already pointed out, coronary insufficiency is reflected in the 
electrocardiograms after the ‘2-step” exercise irrespective of the patient's 
customary activity. Even a high degree of previous physical training does 
not alter the result. 

It is apparent that the ‘2-step’’ exercise test is of value chiefly when the 
resting electrocardiogram is normal. Obviously, if this electrocardiogram 
is abnormal an exercise test is unnecessary. 

Patients are not fatigued by the “2-step” exercise. The work is simple, 
practical and of short duration. During the performance of many hundreds 
of tests, we have never observed untoward incidents. Even moderately ill 
patients who regularly suffer pain or pressure in the chest when climbing a 
full flight of stairs or walking half a small city block or entering a cold 
environment, can do the “2-step” exercise without difficulty. Occasionally, 
a patient with a severe anginal syndrome due to coronary disease or due to 
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a “tight” mitral stenosis will be unable to perform more than seven or eight 
trips. 

Accidents following exercise tests have been reported in the literature.” 
It is to be observed that in these cases either the “2-step” exercise was not 
used, or our exact technic was not followed. Moreover, if it is insisted that 
the resting electrocardiogram be normal before exertion is attempted, added 
assurance is thus obtained. 

It is not the purpose of the “2-step” test to induce angina. We agree 
with Wilson * that it is unwise to induce attacks of chest pain for diagnostic 
purposes. In the presence of coronary disease the electrocardiographic 
changes are the same, whether or not pain or pressure occurs during ex- 
ercise.** ** ***" Moreover the results are not altered if the exercise is 
stopped because of chest pressure. In such cases the test is usually positive. 
Of further interest is the fact that the electrocardiographic changes produced 
by the “2-step” exercise are similar to those seen in a spontaneous attack of 
angina. ‘This has also been observed in the electrocardiograms made fol- 
lowing knee-bending exercise,° and we have discovered this similarity in the 
“2-step” test. 

It is known that hyperventilation *’ *' produces alterations in the electro- 
cardiogram. Ungerleider, Duhigg and Gubner “' believe this to be the ex- 
planation for the changes that occur following the “2-step” exercise. How- 
ever, although the exertion requires effort on the part of the patient, it does 
not induce hyperventilation ; the patient may breathe a little harder momen- 
tarily. Even when dramatic deviations appear on the electrical tracing, the 
patient does not experience discomfort. Hyperventilation may occur rarely 
in a mentally ill patient who is suffering from an anxiety state. 

Should a negative “2-step” exercise electrocardiogram be accepted as a 
reliable indication of adequate coronary circulation? I believe there is suf- 
ficient supporting evidence to justify acceptance of the test and I practically 
exclude coronary insufficiency, organic or functional, if two tests are negative. 
At first, the single “2-step” is performed and if the electrocardiogram remains 
normal then a double “2-step” is done, i.e., twice the usual number of trips 
in three minutes instead of one and one-half minutes. Other authors,’ too, 
consider that there is no marked disturbance of the coronary blood supply 
if the exercise electrocardiogram is negative. Conversely, should a positive 
“2-step’’ test be accepted as evidence of coronary insufficiency? Coronary 
insufficiency exists if the electrocardiogram following the “2-step” exercise 
is positive. A positive exercise electrocardiogram has been considered 
pathognomonic of interference with coronary circulation.* However, it is 
not necessarily a sign of organic coronary disease; the insufficiency may be 
functional. Patients who are under a great deal of mental or emotional 
tension and those suffering from anxiety neuroses or from severe neuro- 
“2-step” electrocardiograms. The 


circulatory asthenia may have positive 
effect of emotion on the heart and the electrocardiogram has been empha- 
Furthermore, as noted before, many 


sized by a number of authors 
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extracardiac or functional conditions may present changes in the exercise 
electrocardiogram ‘* and produce positive changes in the 10 per cent oxygen 
test.” In the vast majority of cases, the differential diagnosis is not dif- 
ficult. Other writers®'* also found that positive electrocardiograms fol- 
lowing exercise were not necessarily an indication of organic heart disease. 

The “2-step” exercise test lends itself to the field of investigation." ** ** 
Thus it permits quantitative classification of the myocardial reserve of pa- 
tients with valvular disease. The effect of mitral and aortic lesions on the 
coronary circulation may be compared. Similarly the exercise electrocardio- 
gram may discover coronary osteal stenosis in syphilis when there is no ap- 
parent involvement. Thus Berk ** found electrocardiographic changes in 
apparently normal cardiovascular systems in patients with syphilis 12 times 
more frequently than in non-syphilitic patients. In other words, there was 
involvement of the coronary ostia in the patients with syphilis. Does 
exercise tolerance correspond to the size of the heart rather than to the nature 
of the valvular lesion? What are the quantitative limits of exercise for 
patients with anginal syndrome, essential hypertension, exophthalmic goiter ? 
Occasionally, patients recovering from acute infections complain for as long 
as three to six months, of dyspnea on the slightest exertion, fatigability, 
weakness or rapid pulse. Gore and Saphir * have emphasized the occur- 
rence of acute myocarditis in acute disease. The exercise electrocardiogram 
of such patients has been found to be abnormal. Simultaneously with in- 
crease in work capacity, as indicated by the “2-step” test, the symptoms have 
disappeared. The “2-step” exercise electrocardiogram may be used in study- 
ing patients with acute and chronic anemias. It also provides useful infor- 
mation of the patient’s condition following hemorrhage, following injection 
of insulin, adrenalin, and pituitrin, the administration of vasodilator drugs, 
and following smoking. Proger and Dekaneas ** found the “‘2-step” test use- 
ful for objective evaluation of results of administration of cytochrome C to 
patients with angina pectoris. Other drugs and preparations used for the 
relief of angina pectoris, such as aminophyllin, theobromine, vitamins, sex 
hormone injections can be similarly evaluated. Nitroglycerin administered 
to patients with angina pectoris before exertion has been found to prevent 
the electrocardiographic changes that ordinarily follow exertion.° 

The “2-step” electrocardiogram can be used in the study of coronary 
circulation in patients with hypertension. A great many patients with 
hypertension live for years without evidence of coronary insufficiency, and 
their resting and their exercise electrocardiograms remain normal. Other 
subjects for research include patients with chest deformities, with diaphrag- 
matic hernia, and circulatory complications following operations. For 
example, the “2-step” test affords a means of differentiating the substernal 
pain caused by diaphragmatic hernia and that caused by coronary disease * ; 
in cases of diaphragmatic hernia, the electrocardiogram remains normal, 
whereas coronary disease produces alterations. 

Electrocardiograms made in conjunction with the “2-step” exercise serve 
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to measure improvement in a patient's condition during convalescence from 
cardiac attacks. Following coronary occlusion, a patient's resting electro- 
cardiogram may return to normal while the “2-step” electrocardiogram 
will register abnormalities. As improvement continues, however, the ex- 
ercise electrocardiogram becomes normal. The exercise electrocardiogram 
of a patient with coronary insufficiency may lose its abnormalities as the 
patient recovers from the attack.” 

Our criteria of abnormality in the “2-step” exercise electrocardiogram, 
that is, depression of the RS—T segment of more than 0.5 mm. in any lead, 
has been questioned by some authors. Duchosal and Henny * believe that 
there should be RS—T depression of 1 mm. or more before the tracing is 
considered to be normal. Bidrck * also believes that our criteria of abnor- 
mality are too liberal. It is to be pointed out, however, that by RS—T de- 
pression we mean definitely a lowering below the baseline, i.e. below the P—Q 
or P—R interval. In normal persons a slightly elevated RS—T segment not 
infrequently will be lowered to the isoelectric level. This we do not interpret 
as an abnormality whereas many investigators do. Actually, our criteria 
are really more conservative than theirs. 

In a patient with an anginal syndrome, exercise tolerance may be the only 
objective evidence of myocardial impairment. In the malingerer the “2- 
step” exercise electrocardiogram will be normal. 

The “2-step” exercise test, quick and simple as it is, is useful in yearly 
examinations, particularly of men and women 35 years of age or over. In 
health examinations it is not enough to take a resting electrocardiogram but 
rather the person must be made to exercise if his tracing is normal. 

Since the electrocardiographic changes often occur only immediately fol- 
lowing exercise, the four leads should be obtained quickly. An experienced 
technician can take the four leads in from 15 to 30 seconds; 40 seconds is 
ample time. At least two or three heart beats should be registered on the 
same horizontal level, as, otherwise, artificial changes in the RS—T level 
occur. In our procedure an electrocardiogram is taken immediately fol- 
lowing cessation of exercise and repeated at the end of two minute and six 


minute intervals. Some investigators take an electrocardiogram at the 


end of 10 minutes. 
The chest lead is very valuable and at least one, preferably Va or CFs 
* 2% 42 The chest lead is probably more frequently posi- 


should be taken.*™ 
Moreover, the deviations in this lead 


tive than any of the standard leads. 
are larger quantitatively, as a rule. 
We believe that studies being carried on at present will afford evidence 
that the “2-step” electrocardiogram is occasionally interchangeable with the 
10 per cent oxygen test. The physiological effect of the “2-step” test may be 
the same as that produced by taking the patient to an altitude of 18,000 feet 
for a moment or two. Since all patients with the exception of the most 
seriously ill can perform the “2-step” exercise without harmful effects, the 
question arises whether or not patients with coronary disease should be per- 
mitted to make flights in which the plane may reach a level of 8,000 or 
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10,000 feet. 1 allow my patients with heart disease to make such flights 
provided they understand that they are to remain quiet, not to exert them- 
selves on the plane, and not to eat large meals. 1 have found that when these 
conditions are complied with, adverse effects are not experienced. If the 
patient is subject to air-sickness, I prohibit the trip. If the plane keeps at 
10,000 feet level for any length of time, or if it goes higher, oxygen may be 
required. To meet this contingency, | advise patients to learn beforehand 
whether oxygen is available on the plane. Graybiel** noted that when 
patients with severe coronary disease were at rest, they could tolerate great 
reduction in oxygen tension. The “2-step’’ exercise electrocardiogram 
should prove of value in the examination of potential pilots or in the regular 
examination of experienced pilots. Pilots suffering from unsuspected cor- 
onary disease have had fatal accidents.** 

RS-—T depressions, not RS—T elevations, are found in patients with cor- 
onary insufficiency. The explanation for the depression has been given in 
previous papers *°; it is because the subendocardial region is more susceptible 
to anoxemia than the epicardium. Lesions—functional or anatomic—in the 
subendocardium produce RS-T depressions, those in the epicardium produce 
elevations. The subendocardium feels the lack of oxygen so readily for 
many reasons. Among these is the fact that it is farthest from the source 
of the coronary blood supply. During systole of the left ventricle, especially 
during the isometric phase, the intramural pressure is highest beneath the 
endocardium and least beneath the pericardium. 

RS-T elevations, particularly in Lead III or in Leads II and III, oc- 
casionally occur following the “2-step” exercise. This abnormality is al- 
most invariably observed in patients who have a large Qs or a large Qs and 
Qs in the resting electrocardiogram. In other words, these RS—T elevations 
occur in persons in whom the posterior or diaphragmatic surface of the left 
ventricle is particularly susceptible to anoxemia. A study of the control 
tracings in the reports describing RS—T elevations supports this observa- 
tion.” 7, 46-48 

Even rarer than the occurrence of RS—T elevations after the “2-step” 
exercise in Lead III or in Leads II and III is its appearance in Lead I or 
precordial leads. Recently we saw such an instance in a man who had suf- 
fered a previous coronary occlusion involving the anterior surface of the left 
ventricle. There was a large Q-wave in Lead I. So again, RS—T eleva- 
tions may appear if the anterior wall of the left ventricle is peculiarly sensi- 
tive to anoxemia. Finally a very rare RS—T elevation is found in the elec- 
trocardiogram after exercise without apparent explanation. There may be 
an aberrant coronary circulation to the myocardium causing the subepi- 
cardium to be particularly prone to anoxemia. 

Recently Ruskin “* proposed a pitressin test for coronary insufficiency. 
He injects 2 c.c. of pitressin intramuscularly or 0.75 c.c. intravenously. 
Alterations in the electrocardiogram are due to the constrictural effort of the 
drug on the coronary arteries. Ruskin used this test on patients whose 
resting electrocardiograms were abnormal, and therefore a basis for com- 
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parison of this test and the “2-step” test is not available. 


side reactions. Proper evaluation of the test must await further investiga- 
tion. Ruskin states that pitressin is not suitable for general use because 
ot undesirable side reactions. 


SUMMARY 


The diagnosis of heart disease is often complicated by the fact that 
objective evidence of organic disease cannot be obtained. Physiologically, 
electrocardiographic indications of coronary insufficiency are more likely 
to become evident in tracings made following exercise than in those made 
when the patient is resting. 

The “2-step” exercise test obtains the response of the heart to effort and 
the status of the coronary circulation can be determined by this exercise 
electrocardiogram. 

The “2-step” exercise test is a simple procedure. The accustomed na- 
ture of the work allays apprehension or excitement. 

The exertion must be standardized and tables must give the number of 
climbs for age, weight and sex. The exercise electrocardiogram does not 
reflect the result of previous physical training. It is a reliable gauge of 
cardiac function only if the standardized exercise is carried out with exacti- 
tude. 

Depression of the RS—T segment of over 0.5 mm. in any lead below the 
isoelectric level is considered a positive result. A change from an upright 
l-wave to an isoelectric (flat) or inverted T-wave is also an abnormal 
response except Lead III. 

The “2-step” exercise test is chiefly of value when the resting electro- 
cardiogram is normal. If the resting tracing is abnormal the exercise test 
is unnecessary. 

Patients are not fatigued by the “2-step” exercise. It is not the pur 
pose of the “2-step” test to induce angina but the electrocardiographic 
changes are the same whether or not pain or pressure occurs during exercise 


Che electrocardiographic alterations are similar to those seen in a spon 
taneous attack of angina pectoris. 

The alterations in the electrocardiogram are not produced by hyper 
ventilation. Hyperventilation does not ordinarily appear following the 
*2-step” effort. 

Coronary insufficiency is practically excluded if two tests are negative, 
a standard and then a double “2-step.” The latter consists of a continuation 
of the climbs for another minute and a half. 

Coronary insufficiency exists if the electrocardiogram following the “2 
step” exercise is positive. However, it is not necessarily a sign of organic 
heart disease; the insufficiency may be functional. Extreme mental or emo 
tional tension may produce a positive “2-step” electrocardiogram. In the 
majority of cases the differential diagnosis is not too difficult. 

In a patient with anginal syndrome exercise tolerance may be the only 


It should be kept 


in mind that administration of pitressin may be accompanied by undesirable 
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objective evidence of myocardial impairment. The malingerer has a nor- 
mal “2-step”’ exercise electrocardiogram. 

The ‘‘2-step” exercise, short and simple as it is, is useful in yearly ex- 
aminations. It should prove of value in the examination of potential pilots 
or in the regular examination of experienced pilots. 

The ‘*2-step”’ exercise test lends itself to the field of investigation. 

Certain extracardiac factors influence the electrocardiogram and must 
be taken into account. 

The electrocardiogram in the 10 per cent oxygen test, if it reveals devia- 
tions from the normal, is similar to that in the “2-step” exercise. In such 
cases the physiological effect of the “2-step’’ exercise is to take one to an alti- 
tude of 18,000 feet for a moment or two. 

The chest lead is probably more frequently positive than any of the 
standard limb leads and the deviations in this lead are larger quantitatively, 
as a rule. 

RS-—T depressions (very rarely RS—T elevations) are observed in pa- 
tients with coronary insufficiency. The depressions result because the sub- 
endocardial region of the heart is more susceptible to anoxemia than the 
subepicardial. By depression is meant a lowering of the RS—T segment 
helow the baseline, i.e., the P-Q or P-R interval. 


BIBLIOGRAPHY 


1. White, P. D.: Heart disease, 3rd ed., 1944, Macmillan Co., New York, p. 827. 

Montgomery, G. E., Jr., Dry, T. J., and Gage, R. P.: Further observations on the 
prognosis in angina pectoris due to coronary sclerosis. A study of 405 patients who 
survived ten or more years, Minnesota Med. 30: 162, 1947. 

3. Scherf, D., and Boyd, L. J.: Clinical electrocardiography, 2nd ed., 1946, Lippincott, 
Philadelphia, p. 110. 

4a. Master, A. M., and Oppenheimer, Enid T.: A simple exercise tolerance test for cir- 
culatory efficiency with standard tables for normal individuals, Am. J. M. Sc. 177: 
223, 1929. 

. Master, A. M.: The two-step test of myocardial function, Am. Heart J. 10: 495, 1935. 

>. Master, A. M., and Jaffe, H. L.: The electrocardiographic changes after exercise in 
angina pectoris, J. Mt. Sinai Hosp. 7: 629, 1941. 

. Master, A. M.: The electrocardiogram after exercise; a standardized heart function 
test, U. S. Nav. M. Bull. 40: 346, 1942. 

. Master, A. M., Carroll, H. H., and Andrews, C.: Coronary insufficiency and coronary 
occlusion, U. S. Nav. M. Bull. 40: 810, 1942. 

Master, A. M., Friedman, R., and Dack, S.: The electrocardiogram after standard 
exercise as a functional test of the heart, Am. Heart J. 24: 777, 1942. 

Master, A. M., Dack, S., and Jaffe, H. L.: Cardiac efficiency and prognosis following 
recovery from acute coronary occlusion; the results of various functional tests, J. A 
M. A. 120: 1271, 1942. 

. Master, A. -M.: The electrocardiogram and the two-step test of cardiac function and 
coronary insufficiency, Naval Medical School, National Naval Medical Center, 
Bethesda, Md., Feb. 1943. 

Master, A. M., Nuzie, H. C., Brown, R. C., and Parker, R. C., Jr.: The electrocardio- 
gram and the “two-step” exercise. A test of cardiac function and coronary insuf- 
ficiency, Am. J. M. Sc. 207: 435, 1944. 


| 
J 


< 


862 ARTHUR M. MASTER 


j. Master, A. M.: Neurocirculatory asthenia due to small heart, M. Clin. North America 
28: 577, 1944. 

k. Master, A. M., Weintraub, H. J., and Gertler, M. M.: The “two-step” and the 
“anoxemia” tests. Case report of a patient with coronary artery disease and normal 
electrocardiogram, J. Mt. Sinai Hosp. 15: 21, 1948. 


5. Feil, H.: The chest lead electrocardiogram in chronic cardiac anoxemia, Jn Pub. Am 


Ass. Adv. Sc., no. 13, Blood, Heart and Circulation, pp. 163-169, 1940. 

. Scherf, D., and Goldhammer, S.: Zur Frihdiagnose der Angina pectoris mit Hilfe des 
Elektrokardiogramms, Ztschr. f. klin. Med. 124: 111, 1933. 

. Hausner, E., and Scherf, D.: Uber Angina pectoris—Probleme, Ztschr. f. klin. Med. 126: 
166, 1933. 


8. Riseman, J. E. F., Waller, J. V., and Brown, M. G.: The electrocardiogram during at- 


tacks of angina pectoris: its characteristic and diagnostic significance, Am. Heart J. 
19: 683, 1940. 

Laurentius, P., and Klopffleisch, F.: Kreislauffunktionsprufung bei Wehrmachtange- 
hérigen unter besonderer Berticksichtigung des Belastungs-Elektrokardiogramms, 
Munchen. med. Wehnschr. 87: 1045, 1940. 

Feil, H., and Pritchard, W. H.: The electrocardiogram of anginal attacks induced by 
exercise, Mod. Concepts Cardiovas. Dis. 15: No. 4, April, 1946. 

Wood, F. C., and Wolferth, C. C.: Angina pectoris; the clinical and electrocardiographic 
phenomena of the attack and their comparison with the effects of experimental tem- 
porary occlusion, Arch. Int. Med. 47: 339, 1931. 


2, Duchosal, P. W., and Henny, G.: Modifications de l’électrocardiogramme aprés l’épreuve 


deffort; leur intéret dans les troubles de la circulation coronaire, Helvet. med. acta 


3: 652, 1936. 


3. Puddu, V.: Alterazioni elettrocardiografiche da sforzo, in sogetti normali e anginosi, 


con particolare riguardo alla derivazione toracica, Cardiologia 2: 183, 1938. 


14. Cooper, E. L., O'Sullivan, J., and Hughes, E.: Athletics and the heart: an electrocardio- 


graphic and radiological study of the response of the healthy and diseased heart to 
exercise, M. J. Australia 24: 569, 1937. 


15. Rosenberger, L.: Ueber Arbeitsversuche und Elektrokardiogramm, Wien. klin. Wehnschr 


47: 648, 1934. 
». Sensenbach, W.: Some common conditions, not due to primary heart disease, that may 
be associated with changes in the electrocardiogram, Ann. Int. Med. 25: 632, 1946. 


17. Hellebrandt, F. A., and Karpovich, P. V.: Fitness, fatigue and recuperation. Survey of 


methods used for improving the physical performance of man, War Med. 1: 745, 
1941. 


18. Mainzer, F., and Krause, M.: The influence of fear in the electrocardiogram, Brit. Heart 


J. 2: 221, 1940. 
. Stein, L.: Abnormal T-waves in patients presenting no evidence of organic heart disease, 
1. Lab. and Clin. Med. 31: 837, 1946. 


20. Walser, A.: Uber den Einfluss vegetativer Pharmaka auf den Ablauf der T-Zacken- 


Veranderungen im Arbeits-Elektrokardiogramm, Cardiologia 10: 231, 1946. 


21. Baum, W. S., Malmo, R. B., and Sievers, R. F.: A comparative study of the effects of 


exercise and anoxia upon the human electrocardiogram, J. Aviation Med. 16: 422, 
1945. 

2. Battro, A., and Araya, E.: Importancia de las derivaciones precordiales en el electro- 
cardiograma de esfuerzo do la angina de pecho. Accion de ciertas drogas (trinitrina, 
aminofilina y papaverina), Medicina, Buenos Aires 7: 101, 1947. 

3. Donovan, M. A.: Pain of unusual duration due to progressive coronary occlusion with 
associated mediastinal tumor, Am. Heart J]. 32: 786, 1946. 


24. Greene, C. W., and Gilbert, N. C.: Studies on the response of the circulation to low 


oxygen tension: changes in the pacemaker and in conduction during extreme oxygen 
want as shown in the human electrocardiogram, Arch. Int. Med. 27: 517, 1921. 


Pk 
10 
| 
| 
i 
| 
4 


THE TWO-STEP EXERCISE ELECTROCARDIOGRAM 863 


. Rothschild, M. A., and Kissin, M.: Induced general anoxemia causing S-T deviation in 
the electrocardiogram, Am. Heart J. 8: 745, 1933. 

. Katz, L. N., Hamburger, W. W., and Schutz, W. J.: The effect of generalized anoxemia 
on the electrocardiogram of normal subjects. Its bearing on the mechanism of at- 
tacks of angina pectoris, Am. Heart J. 9: 771, 1934. 


27. Levy, R. L., Williams, N. E., Bruenn, H. G., and Carr, H. A.: The “anoxemia test” 


in the diagnosis of coronary insufficiency, Am. Heart J. 21: 634, 1941. 

. Wilson, F. N., Rosenbaum, F. F., and Johnson, F. W.: Interpretation of the ventricular 
complex of the electrocardiogram, Jn: Advances in Internal Medicine, New York, 
Interscience Publishers, 1947, Vol. II, p. 1. 

. Twiss, A., and Sokolow, M.: Angina pectoris—significant electrocardiographic changes 
following exercise, Am. Heart J. 23: 498, 1942. 

. Barker, P. S., Shrader, E. L., and Ronzoni, E.: The effects of alkalosis and of acidosis 
upon the human electrocardiogram, Am. Heart J. 17: 169, 1939. 


31. Ungerleider, H. E., Duhigg, T. F., and Gubner, R. S.: Examination of the heart in Navy 


applicants, U. S. Nav. M. Bull. 41: 441, 1943. 


32. Wolf, G. A., Jr., and Wolff, H. G.: Studies on the nature of certain symptoms associated 


with cardiovascular disorders, Psychosom. Med. 8: 293, 1946. 

. Heyer, H. E., Winans, H. M., and Plessinger, V. I.: Alterations in the form of the 
electrocardiogram in patients with mental disease, Am. J. M. Sc. 214: 23, 1947. 

. Wolf, S.: Sustained contraction of the diaphragm, the mechanism of a common type of 
dyspnea and precordial pain. Proc. 39th Ann. Meet. Am. Soc. Clin. Invest., p. 35, 
May 5, 1947; also J. Clin. Invest. 26: 1201, 1947. 

. Bidrck, G.: Ergotamine and apparent coronary insufficiency, Brit. Heart J. 9: 181, 1947. 
. Berk, L. H.: Cardiovascular syphilis. A clinical and electrocardiographic study, New 
York State J. Med. 41: 223, 1941. 

. Gore, L., and Saphir, O.: Myocarditis, a classification of 1402 cases, Am. Heart J. 34: 
827, 1947. 

. Proger, S., and Dekaneas, D.: Some effects of injected cytochrome C in myocardial and 
cerebral anoxia in man, J. Pediat. 29: 729, 1946. 

. Dack, S., Stone, J., Grishman, A., and Master, A. M.: Differential diagnosis of diaphrag- 
matic hernia and coronary heart disease, Bull. New York Acad. Med. 24: 396, 1948. 

. Master, A. M., Dack, S., and Jaffe, H. L.: Cardiac efficiency and prognosis following 
recovery from acute coronary occlusion. The results of various functional tests, 
J. A. M. A. 120: 1271, 1942. 

. Bidrck, G.: Anoxemia and exercise tests in the diagnosis of coronary disease, Am. Heart 
J. 32: 689, 1946. 

. Alzamora Castro, V.: Contribucién al conocimiento del significado de las muodificaciones 
del segmento ST y de las ondas T, Gac. med. Lima 2: 287, 1946. 

. Graybiel, A.: A consideration of the effects of oxygen lack of the cardiovascular system 
from the viewpoint of aviation. With an analysis of death occurring aloft on com- 
mercial aircraft, J. Aviation Med. 12: 183, 1941. 

. Benson, O. O., Jr.: Coronary artery disease. Report of fatal cardiac attack in a pilot 
while flying, J. Aviation Med. 8: 81, 1937. 

. Master, A. M., Dack, S., Grishman, A., Field, L. E., and Horn, H.: Acute coronary 
insufficiency: an entity. Shock hemorrhage and pulmonary embolism as factors in 
its production, J. Mt. Sinai Hosp. 14: 8, 1947. 

. Dietrich, S., and Schwiegk, H.: Das Schmerzproblem der Angina pectoris, Klin. Wehn- 
schr. 12: 135, 1933. 

. Holzmann, M., and Wuhrmann, F.: Der Arbeitsversuch im Elektrokardiogramm, 
Deutsche med. Wchnschr. 62: 685, 1936. 

. Burnett, C. T., Nims, G. M., and Josephson, C. J.: The induced anoxemia test; a study 
by age groups, Am. Heart J. 23: 306, 1942. 

. Ruskin, A.: Pitressin test of coronary insufficiency, Am. Heart |. 34: 569, 1947. 


25 
28 
29 
30 
3. 
3 
3 
33 
4 La 
| 
42 
43 
44 
45 
47 
48 
49) 


| able to collect only seven cases 


BLOOD DYSCRASIAS SECONDARY TO GOLD: WITH 
A CASE OF HYPOPLASTIC ANEMIA CURED 
BY SPLENECTOMY * 


By Henry J. L. Marriort, B.M. (Oxon.) and H. RayMonp 
Perers, M.D., F.A.C.P., Baltimore, Maryland 


HEMATOLOGIC reactions are among the rarer, but more serious results 
of chrysotherapy; of these thrombocytopenia is by far the commonest 
Granulocytopenia and aplastic anemia have been reported less frequently 
Of the three dyscrasias aplastic anemia has proved most fatal. 

Thrombocytopenia. More cases of hemorrhagic purpura than of any 
other blood disorder have been recorded following gold administration. It 
is remarkable that in many reports platelet counts are not given, and so 
thrombocytopenia, in some cases, can only be assumed. 

Emile-Weil* reported one case of hemorrhagic purpura in 1931; he and 
Bousser * later referred to 30 instances of “hemorrhagic accidents,’ but the 
exact nature of these reactions was not indicated. In 1939 Wintrobe * was 
* 7% % 1° among whom there were three re 
ported recoveries. Hartfall had, however, by 1937 already reported nine 


: cases with six recoveries.“*° Ellman and Lawrence" in 1938 recorded 
: one fatal case which was, however, associated with agranulocytosis. 
Snyder ** in 1942 reported a further fatal case. Price and Leichtentritt * 
reported three cases of which one was fatal. Cecil et al."* also reported three 
: hemorrhagic purpuras, all of whom recovered. Recently Mettier and his 
associates ‘* have reported four further non-fatal cases of thrombocytopenic 
purpura following chrysotherapy. 


Granulocytopenia. Wintrobe* collected 10 cases of this dyscrasia fol 
lowing gold therapy,“ eight of whom recovered. Since 
1939 a number of further cases have been observed.** ** ** 

Aplastic Anemia. Apparently only 19 adequately documented cases of 
aplastic or hypoplastic anemia following gold therapy have been reported. 
Many other cases have undoubtedly been observed and either not reported 
or cited too casually to warrant inclusion in a review. 

Dameshek ** collected five cases **** °° * in 1934 to which he added one 
of his own. Wintrobe* in 1939 collected a further six ** * ****°** to 
which he also added one. Six further cases ** have been reported 
The gravity of this dyscrasia is emphasized by the fact that recovery occurred 
in only five (or 26 per cent) of these 19 reported cases, while the remaining 
14 (or 74 per cent) died. In Wintrobe’s own case, which recovered, a 
persisting macrocytosis was observed; he had previously pointed out “ that 


* Received for publication March 22, 1949 
From the Department of Medicine, Mercy Hospital, University of Maryland, School ot 
Medicine 


864 


* 
4 


BLOOD DYSCRASIAS SECONDARY TO GOLD 865 


such macrocytosis may be associated with extramedullary hematopoiesis, 
and it is interesting to speculate how large a part this process may play in 
those cases which show spontaneous recovery. 

The concept of hypersplenism has lately modified our attitude towards 
the pathogenesis and treatment of many blood dyscrasias. Considerable 
evidence has accumulated that the spleen exerts, both in health and disease, 
an inhibitory effect on the bone marrow. After its removal for a variety 
of conditions leukocytosis, thrombocytosis, and Howell-Jolly bodies are 
commonly found.** Nucleated red cells and reticulocytosis have also been 
described. Cellular hyperplasia of the marrow may follow splenectomy.* 
In dogs rendered anemic by bleeding or phenylhydrazine injections, the 
number of normoblasts and of primitive erythroblasts in the peripheral 
circulation is much greater in splenectomized animals than in those whose 
spleens have not been removed.* 

Splenic hyperfunction has been accepted for some time as one of the 
operative mechanisms in congenital hemolytic jaundice and thrombocyto- 
penic purpura; more recently “splenic neutropenia’ *’ and “splenic panhema- 
topenia,” “* in which hyperfunction of the spleen is regarded as the sole 
causative mechanism, have been described. The situation as generally ac- 
cepted today ** may be summarized thus: the spleen normally exerts definite 
effects on the bone marrow, causing both quantitative and qualitative 
changes in the blood cells; when these become abnormally pronounced the 
condition is termed hypersplenism, which may take any one of the following 
forms: 


(a) Thrombocytopenia 
1. primary splenic (idiopathic thrombocytopenic purpura ) 
2. symptomatic 
(b) Neutropenia 
1. primary splenic 
2. symptomatic 
Anemia 
1. primary splenic (congenital hemolytic icterus ) 
2. symptomatic 
Any combination of (a), (b) and (c) 
Pancytopenia 
1. primary splenic 
2. symptomatic 


Thus in any of these reductions of circulating cells the underlying patho 
genesis may be either a primary splenic hyperfunction, or an overactivity 
symptomatic of the splenomegaly produced by another disease process (for 
example, portal cirrhosis, Gaucher’s disease, Felty’s syndrome, splenic tu- 
berculosis, etc.) In all cases the marrow is cellular. 

There are several mechanisms whereby the spleen may exert its influence 
to reduce the numbers of circulating blood elements ; these are 
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(a) within its own confines—sequestration, hemolysis and phagocytosis ; 
(b) by hormonal effect on the marrow—suppression of maturation and 
control of delivery into the circulation. 


There is and has been much dispute whether hyperfunction of the spleen is 
mainly a locally destructive action or a distant hormonal effect. 

From their studies on the life cycle of erythrocytes before and after 
splenectomy (in which they found the practically identical values of 113 and 
105 days), Singer and Weicz * conclude that the spleen plays no part in 
physiological blood destruction, and that there is no evidence for the ex- 
istence of a primary hemolytic hypersplenism. Hirschboeck,”’ however, in 
a case of Felty’s syndrome, demonstrated a reduction in leukocyte concen- 
tration from 11,700 per cu. mm. in splenic arterial blood to 2,600 in splenic 
venous blood (taken from each vessel just before ligature in the course of 
splenectomy). Doan” has reported similar findings. Such findings. 
however, are not the universal experience. In a case of our own of con 
gestive splenomegaly recently subjected to splenectomy, the splenic arterial 
blood contained 10,000 leukocytes per cu. mm., while the splenic venous 
blood revealed a count of 13,050; there was no significant difference in ery 
throcyte and platelet counts. Such observations as those of Hirschboeck, 
and of Doan, however, at least suggest that leukocytes are trapped by the 
spleen, and favor the locally destructive rather than the hormonal theory. 
Pathological studies, for the most part, also support this theory; von Haam 
and Awny ** examined spleens from 134 cases of hypersplenism (including 
45 cases of hemolytic icterus, 36 of thrombocytopenic purpura, 11 of splenic 
neutropenia, 10 of splenic pancytopenia, and 32 of secondary type); they 
found 


(a) inerease in reticulo-endothelial cells, with diffuse and nodular hyper 
plasia ; 

(b) sequestration of blood elements in pulp and sinusoids, involving 
specifically those elements which were missing from the peripheral 
blo« 


(c) inereased, though not excessive, cell destruction by phagocytosis 


They conclude that blood destruction in the hyperplastic spleen cannot be ex 
plained by the process of phagocytosis alone, and they postulate (with the 
promise of proof to follow) a humoral factor which exerts an hemolytic and 
cytolytic effect upon sequestered blood cells. Though most pathological 
descriptions agree in the main with their description of the spleen in hyper 
splenism, some authors have noted an absence of abnormal phagocytosis,”' 
8? and one, at least, an absence of reticulo-endothelial hyperplasia.” 

Much further evidence also favors the hormonal theory—the hyperplasia 
and maturation arrest seen in marrow smears in cases of hypersplenism; the 
slow rise in circulating cells following splenectomy over a period of days 
or weeks, as would be anticipated in an escape from maturation arrest, rather 
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than the abrupt rise which would be expected after removal of an abnormally 
destructive spleen; the presence of old segmented granulocytes, and the ab- 
sence of metamyelocytes and myelocytes in the circulating blood when leuko- 
penia is present. 

The hormonal theory is further supported by approach from another 
angle—experimental work with spleen extracts. In 1938 Troland and 
Lee **** found that acetone extracts of spleens from patients with idiopathic 
thrombocytopenic purpura produced a marked lowering of platelets when 
injected into rabbits; they therefore called the active principle of their ex- 
tracts “thrombocytopen.” Although some subsequent workers *" failed 
to confirm this, others ** ** ** have since succeeded in demonstrating a plate- 
let depressing substance. In 1944 Cronkite“ reported further confirmatory 
work, and extended it to demonstrate an even more potent platelet-depressing 
factor; this extract was from the spleen of a patient who had malignant 
neutropenia with thrombocytosis rather than thrombopenia. He claims 
therefore that thrombocytopen is not, as was hitherto thought, a substance 
specific to the spleen of idiopathic purpura. Moolten “ demonstrated in the 
following year that normal spleens contain thrombocytopen, while other 
tissues do not, and that the spleen in hemorrhagic purpura contains at least 
10 times as much as the normal spleen. 

It seems probable that the overactive spleen exerts its hemocytopenic 
effects by different mechanisms in different diseases, and sometimes by a 
combination of cell-destruction and marrow-suppression. 

Thus, from our knowledge of the normal and abnormal activities of the 
spleen, it is rational at least to consider splenectomy in two types of cases 
in which there is a reduction in circulating myeloid elements : 


(a) where frank splenic hyperfunction operates as the cause of the 
dyscrasia; in these cases the cytology of the cellular marrow is that 
of a functioning organ and indicates a better prognosis ; 

(b) where the marrow is unregenerative, but nevertheless, it is hoped 
that removal of the normal restraining action of the spleen upon the 
marrow will encourage a reluctant organ to resume function; here 
hope is slim and the prognosis correspondingly worse. 


Splenectomy has been employed successfully in idiopathic thrombocyto- 
penic purpura since 1916, and has now become established as its most effec- 
tive treatment “*®*; this is too well recognized to warrant a review of perti- 
nent reports. With secondary thrombocytopenia, however, the situation is 


different. According to Wintrobe ™ “splenectomy is never indicated unless 
the primary disorder itself warrants it.’ Elliott,“ however, emphasizes that 
this is an erroneous belief; he cites four cases of his own in which splenec- 
tomy was performed for thrombocytopenic purpura following gold therapy. 
Two of these four showed complete arrest of the thrombocytopenia, and one 
derived marked benefit, while one was lost to follow-up. In eight other 
cases, where the thrombocytopenia was secondary to other diseases, results 
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were unsatisfactory except in one case of splenic tuberculosis. In one of 
Mettier’s cases ** the thrombocytopenia and hemorrhagic proclivity pro- 
gressed to dangerous degrees; splenectomy was performed and followed 
by an immediate and lasting improvement. Thus there have been four 
reported cases of thrombocytopenia secondary to chrysotherapy which have 
responded favorably to splenectomy. 

Splenectomy in conditions of neutropenia is now well recognized. It 
has been employed with success in Felty’s syndrome since 1932.° 
Recently the operation has been performed with increasing frequency ** "* *” 
76, 98, 78, 87 78 in primary splenic neutropenia. All these cases had 
clinically enlarged spleens and were cured by splenectomy. Hattersley ™ 
reported a case of chronic neutropenia, which had some features suggestive 
of hypersplenism, but there was no splenomegaly and the neutropenia was 
not cured by splenectomy. It is not therefore considered as a case of splenic 
neutropenia. 

There have been a number of cases of hypoplastic and aplastic anemia 
reported in which, as a desperate last resort, splenectomy has been tried. In 
1931 Rosenthal * reported three cases in adults where splenectomy had no 
effect. Van Leeuwen “ in 1933 reported one child with Fanconi’s syndrome 
in which no benefit resulted. The following year Gottlieb ** had one tran- 
sient success in a 19 year old, but relapse and death followed after a brief 
and incomplete remission. Illing ** in 1939 put on record one case in a 
child where death followed within 10 hours of operation. In 1941 Doan™ 
reported the case of a woman who developed hypoplastic anemia from ex- 
posure to benzol, and who was completely cured by splenectomy; a second 
case, resulting from injudicious contact with poison sprays, was only par- 
tially benefited. These are the only reported cases we can find in which a 
secondary hypoplastic anemia has been treated with splenectomy. Shaw 
and Oliver * in 1945 reported the case of a man aged 54 who developed a 
“primary” aplastic anemia; his hemoglobin fell to 28 per cent, red blood cells 
to 900,000, and leukocytes to 1,800 (of which 53 per cent were polymorphs) ; 
the color index was 1.5; no platelet count before operation is mentioned. 
Following splenectomy the patient's blood count rose to normal, with plate- 
lets to 1,126,000, and remained so up to the time of the report five months 
later; platelets at this time were 435,000. Dacie and Gilpin ** in the pre- 
vious year reported a case of familial hypoplastic anemia of Fanconi type, 
in which a “definite and sustained improvement” followed operation. An- 
other similar case was reported by Estren et al.’ in 1947 with pronounced 
improvement; these authors conclude that the justification for performing 
splenectomy probably depends on the presence of (a) megakaryocytes in 
the bone marrow, and (b) reticulocytes in the blood. In this same vein 
Dameshek “* states “to remove the spleen when the marrow megakaryocytes 
are greatly lacking, or altogether absent, is to invite disaster.” Whitby and 
Britton “ record six “fully investigated cases” in whom splenectomy was 
performed with an “extremely successful result.” No further details are 
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given ; they continue “we have also had complete failures, though none have 
been made worse.”” Wise and Phelan ® mention two cases of “hypoplastic 
anemia,”’ one congenital and the other acquired, on whom splenectomy was 
performed; no benefit followed in the congenital case, but excellent results 
attended the other. This latter case is the subject of the present report. In 
this case it was felt that the anemia at many times was insufficiently ex- 
plained by hemorrhage; and the white count, even in the face of hemorrhage 
and infection, was definitely, though mildly, leukopenic. These features, 
together with the definite thrombocytopenia, warranted the designation of 
mild aplastic or hypoplastic anemia. We can find no other reported cases of 
hypoplastic or aplastic anemia secondary to gold in which splenectomy was 


performed. 
Case Report 


A white housewife aged 52 years, was admitted to hospital on June 22, 1947. 
Her chief complaint was a productive cough with purulent, sometimes bloodstained 
sputum, of three weeks’ duration. She had also noted shortness of breath, and she 
stated that she had spat up blood repeatedly during the last three or four days. She 
had, on occasion, noticed swelling of her ankles. She had suffered no chest pain, no 
chills, and no loss of appetite, but she had lost about 10 pounds. 

She stated that she had developed rheumatoid arthritis about 15 months previ- 
ously, for which she had received intravenous therapy with typhoid vaccine in August 
1946. Despite the fact that her arthritis had greatly improved following this treat- 
ment, she was subjected to eight gold injections over a period of three months, 
beginning in January 1947. She developed purpura, however, and was treated with 
BAL; she had three or four injections of this, to which she reacted febrilely and 
locally. She reported that the systemic reactions were so severe that she would not 
consider further therapy with this agent. She was also given three blood trans- 
fusions; to the last of these she had a violent reaction consisting of high fever, 
“stomach discomfort,” fainting and fever blisters. She had also been taking “various 
medicines” for her anemia. 

Her menses stopped in December 1946, but in April 1947 she again began to 
menstruate and continued for two weeks; in May she had further menorrhagia for 
one week. Three weeks before admission her blood had been reported on as follows: 
hemoglobin 75 per cent, red blood cells 3.65 million, white blood cells 5,600 (78 per 
cent polymorphs, 22 per cent lymphocytes), and platelets 75,000. 

Seventeen years previously she had suffered her first attack of parotitis, and 
since then had had occasional mild attacks. Six weeks before admission she had 
received oral penicillin for the latest of these. 

It may be of interest to note that the patient's mother had had polyarthritis, 
splenomegaly and leukopenia, and had been diagnosed as Felty’s syndrome some years 
before. Her father, uncle, brother, two first cousins and son had also all suffered 
from arthritis or rheumatic fever. 

On admission to hospital physical examination revealed a well nourished, middle- 
aged white woman in no respiratory distress. Her weight was 166 Ibs., pulse 74, 
temperature 99.2°, respirations 20, and blood pressure 120 mm. Hg systolic and 70 
diastolic. Signs of consolidation were found at the base of her left lung, and pus 
could be expressed from both ducts of Stensen. Petechiae were present on her legs 
and on the buccal mucous membrane. The rest of the examination was essentially 
negative, except for occasional premature beats and bilateral saphenous varices 
There was no evidence of arthritis and her spleen was not felt. 

Investigations on admission were as follows: urinalysis and Kahn test negative 
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Blood count—hemoglobin 68 per cent, red blood cells 3.08 million (MCV 113, MCHC 
30 per cent), white blood cells 3,550 (stab 6 per cent, segmented 51 per cent, lympho- 
cytes 39 per cent, eosinophiles 4 per cent), platelets 80,320 (normal 500,000). Roent- 
gen-ray of chest showed infiltration of the left lung base. Further blood studies 
showed normal sugar and urea; uric acid 4.5 mg.; serum albumin 3.5 g., globulin 4.1 g. 
(A/G ratio 0.8); van den Bergh 0.5 mg., icteric index 3.8; sedimentation rate (Win- 
trobe) 53 mm. in one hour, packed cells 34, corrected rate 30; prothrombin time 17 
seconds with undiluted plasma, 112 seconds in 12% per cent plasma; bleeding time 
2 minutes 45 seconds, and coagulation time 17 minutes 30 seconds (normal 5-10 min- 
utes); clot retraction—none in 24 hours. Cephalin flocculation test—four plus; 
bromsulfalein—less than 1 per cent retention in 45 minutes, no retention at 60 minutes. 
Gothlin index of capillary fragility was 10. 

The patient remained in hospital for 22 days; her course was characterized by a 
low grade fever for the first two weeks, during which time her pneumonia slowly 
resolved. On July 1 there was no appreciable change in the appearance of the roent- 
genogram, but by July 10 there was “considerable resolution of the pneumonic process, 
with still some residual changes.” She was treated at first with penicillin by intra- 
muscular injections and by aerosol, and later with streptomycin. All sputa were 
negative for tuberculosis, but on July 8 a specimen obtained by postural drainage 
grew a-hemolytic streptococci and B. colt on culture. 

During her stay in hospital she suffered from menorrhagia, and recurrent ec- 
chymoses appeared on her legs and thighs. Further hematologic studies between 
June 27 and July 14 are shown in the table. Vitamin C determination on June 26 
was 0.49 mg., and on July 2 0.833 mg. Prothrombin times on June 28 were 16 and 
77 seconds. Serum proteins on July 9 were albumin 4.6 gm., globulin 2.6 gm. (A/G 
ratio 1.7). On July 5 sternal biopsy revealed a moderately cellular marrow; no ab- 
normal cells, and no megakaryocytes were seen. On July 7 the patient received a 
blood transfusion of 250 c.c., which was followed by a severe reaction with chills. 
Because of this reaction, and the history of her previous reaction following trans- 
fusion before admission, her blood was sent to Dr. A. S. Wiener for investigation. 
He classified itas O MN Rh: Rh Hr negative, and the donor's blood as O N Rh: rh 
Hr positive; there were no Rh antibodies in the patient's blood—this did not neces- 
sarily exclude the possibility of Hr sensitization since the patient was Hr negative and 
the donor Hr positive. 

Other hematinic measures employed included folic acid 15 mg. intramuscularly 
daily for the first 16 days, and thereafter 5 mg. orally t.i.d. until discharge, liver diet 
and vitamins. BAL was not administered. The patient received x-ray therapy in 
four divided doses over each parotid gland 

On the whole she responded well; platelets and white cells reached almost to 
normal, and the anemia apparently was responding to iron. The patient insisted on 
going home, and was discharged on July 15 weighing 171.5 Ibs. The final diagnosis 
was pneumonitis, bilateral suppurative parotitis and mild aplastic anemia secondary 
to gold therapy. 

At home she continued to take iron, folic acid and vitamins. Although she de- 
veloped numerous petechiae, and experienced many episodes of spontaneous sub- 
cutaneous bleeding, blood counts as an out-patient on July 28 and August 22 showed 
no significant change in her hematologic picture. She had experienced menorrhagia 
for the week beginning July 28, and her next period, which began on August 25, was 
again menorrhagic. From August 29 she noticed shortness of breath, increasing 
fatigability and tiredness, and on September 3 was readmitted to hospital with her 
period still in progress. 

Her weight on admission was 173 Ibs.; her blood pressure was 96/62, pulse 78, 
temperature 98.6°, and respirations 20. She presented marked pallor. Ecchymoses 


a 
M F 
“ 


BLOOD DYSCRASIAS SECONDARY TO GOLD 871 


were present at the right elbow, over her left upper arm, both legs and left lower 
quadrant of the abdomen. Her right pupil was noted to be larger than her left, but 
both reacted normally. A bloodstained, purulent, postnasal discharge was observed. 
Her lungs were clear, the spleen again not palpable, and the rest of the physical 
examination was unremarkable. 


TaBLe | 
Blood Counts 


Date lap %| RBC WBC Stab | Segm.| Lymph.| Mono. | Eos. | Bas. | Platelets | 


June 2,1947) 71 | 3.65| 5,600 | 
(1st admission ) 
| 68 | 


78 22 75,000 
80,320 | MCV 113 MCHC 30% 


282 


62,000 | 
50,400 | 
24,700 | 
73,600 


SSS 


2 
1 
2 
1 


14 
(Discharged ) | 
28 69 7 191,400 | 


Aug. 22 69 | 3. ‘200 | ‘ 109,440 | 


(2nd admission) | 
Sept. 3 | 48 108,240 | 


Transfusion ) 
4 | 43 | MCV 108 MCHC 27% 
5 : 81.760 
Transfusion ) | 
6 3. | d 86,320 
(Transfusion ) | | 
0 97,440, 
(Transfusion ) | 
12 | 74 | 3.42] 67 | so | | 102,600 
| 103,420 
120,580 
Transfusion ) 
18 d 5.5 96,300 
20 y 4 100,480 
25 | 69,300 
(Transfusion ) | | | 
27 | 77 3.76) 97,760 
(Splenectomy and two transfusions) 
2 | 4,850 | 96,600 
112,540 
262,300 
292,800 
.152,000 
.076,060 
'1,027,000 
867,000 
| 7 70 | MCV 97 MCHC 31% 
17 | ! 985,400 | Retic. 1.4% 
Discharged) 
Nov, 13 5.050 | 428.240 
6,400 | & | 487,200 | 
5,750 | 329,300 | 
9,550 | 344,400 | 


Oct. 1 
3 


A blood count on admission showed hemoglobin 48 per cent, red blood cells 2.46 
million (MCV 108, MCHC 27 per cent), white blood cells 3,950 (stab 20 per cent, 
segmented 43 per cent, lymphocytes 35 per cent, eosinophiles 2 per cent), platelets 
108,240; anisocytosis and poikilocytosis were marked. Bleeding time was 1 minute 
35 seconds, and coagulation time 6 minutes 30 seconds. Sedimentation rate in one 
hour was 40 mm., packed cells 28, corrected rate 10. The following day the Gothlin 
index was 49, and an x-ray of the chest was reported on as follows: “quite a residual 
clouding of the left lower lung field, which may represent thickened pleura.” 

On the day of admission she was given about 450 c.c. of typed and matched 
blood, group O, Rh positive, Hr positive. After 50 c.c. had run in, a serum sample 


6 | 
| | 107,800 nd 
| | 28 | 167,500 | 
7 49 2.17 i o4 26 | E 
Transfusion ) 
8 60 3.20 | 6 | $2 3 
10 53 3.01 10 53 37 | 
12 6S 3.21 10 65 25 
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from the patient was spectroscoped for hemoglobin; no hemolysis was detected. Com- 
pletion of the transfusion was, however, followed by a severe febrile reaction with 
chills and temperature to 104°. Two days later she was given a second transfusion; 
the blood used was Kh positive Hr negative; she was given sodium phenobarbital grs. 
3 by injection before the transfusion, and the same spectroscopic precaution was ob- 
served after 50 c.c. had been administered. No hemolysis was detected, and no 
reaction followed this transfusion. On September 9, as there was no available Hr 
negative blood, the patient received a transfusion of Hr positive blood; this was 
tollowed by a moderately severe febrile reaction. Similar reactions attended sub- 
sequent transfusions on September 11 and 17. On September 11 sternal marrow 
puncture showed a fairly normal differential, with 0.2 per cent megakaryocytes. 
Sternal biopsy on September 16 was reported on as follows: “Cross section of bone 
presents a normal cortex and bone septa, with intact osteoblasts. The medullary 
spaces are occupied by adipose tissue. The myelogenous element is hypoplastic; the 
cells are sparsely distributed ; occasional islands of marrow appear essentially normal ; 
myelocytes, megakaryocytes and nucleated reds are encountered. There is no fibrosis. 
Moderate hypoplasia.” The range of blood counts between September 4 and 20 may 
be seen in the table. Blood chemistry, van den Bergh, icteric index, vitamin C blood 
level, plasma protein and prothrombin time were normal. Cephalin flocculation test 
was again four plus. 

Besides the transfusions the patient was treated with folic acid, Feosol, vitamins, 
rutin, hesperidin and penicillin. She showed little or no response to conservative 
measures; her bleeding diathesis persistently manifested itself in subcutaneous hemor- 
rhages, and her platelet count reached its lowest ebb (69,300) on September 25. Be- 
cause of this and her obstinate intolerance of transfusions, with a measure of reas- 
surance afforded by the presence of megakaryocytes in the marrow, it was decided to 
remove her spleen in the hope that she would be benetited. This decision was con- 
curred in by Dr. Paul W. Clough in consultation. Accordingly, on September 29, 
splenectomy was performed by Dr. Daniel Pessagno. Omental adhesions were found 
round the spleen; these were freed without difficulty. The patient withstood the 
operation well. During the day she received a total of 1000 c.c. of whole blood with- 
out reaction. The pathological report on the spleen read as follows: “Average sized 
spleen, showing marked hypertrophy of the germinal follicles within the Malpighian 
bodies. There is a proliferation of cells which have the characteristics of myeloid 
tissue. Nucleated cells are numerous and occasional mononucleated cells are en- 
countered. Zones surrounding the germinal follicles are composed of compact lym- 
phocytes which form a very compact stroma. The sinusoids are engorged with 
histiocytes, most of which contain fine dust-like pigment. There is nothing to sug- 
gest neoplasm and no hemorrhage. Summary: splenomegaly, characterized by hyper- 
trophy and hyperplasia of the germinal follicles within the Malpighian bodies.” 

The hematological response to operation was dramatic. Within four days her 
platelets numbered 262,300, and in 10 days the count was over a million. She re- 
ceived no transfusions after the day of operation. On October 18 she was discharged 
from hospital greatly improved clinically, and with 77 per cent hemoglobin, 3.95 mil 
lion erythrocytes, 8,600 leukocytes and 985,400 platelets. She has now been followed 
for one year, and symptomatically and hematologically the improvement has been well 
maintained. Apart from a further mild attack of parotitis recently, she has been in 
excellent health. Her weight has returned to the level which she enjoyed five years 
ago (198 Ibs.). She has had no further hemorrhages and no menorrhagia. No joint 
symptoms have returned. A blood count on October 21, 1948, showed hemoglobin 
82 per cent, red blood cells 4.11 million, white blood cells 9,550, and platelets 344,400 
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DIscuSSION 


It is not intended that this report should argue in favor of earlier and 
more frequent splenectomies in cases of hypoplastic or aplastic anemias fol- 
lowing gold therapy. Conservative measures should be adopted first, and 
only when these have failed should we resort to splenectomy. Of such 
measures the use of BAL is perhaps the most promising. Fitzpatrick * 
reports its unsuccessful use in one case of aplastic anemia following gold 
therapy, in which the patient was alive hardly long enough to test its thera- 
peutic efficacy. More recently Macleod” has reported a case of “hypo- 
plastic” anemia following chrysotherapy in which BAL failed to improve 
blood or marrow picture. No blood counts are mentioned in this case, and 
BAL was not administered until 10 months after gold therapy; by which 
time, no doubt, the marrow changes had become irreversible. It has been 
used with success, however, in other blood dyscrasias following gold treat- 
ment: Lockie et al.** report “spectacular” recovery in one case each of 
thrombocytopenic purpura and granulocytopenia, and, of course, it has been 
favorably reported upon in blood dyscrasias following arsenotherapy.”* 
Gendel ** has recommended that large doses of folic acid for a prolonged 
period be given a trial in aplastic anemia; he reports three cases in whom a 
remission of varying degree was associated with such therapy. In view, 
however, of the almost uniformly negative results in the experience of others, 
the results in these cases were probably riot attributable to folic acid.** 

The present case is presented to emphasize that if, despite supportive, 
antidotal and hematinic measures the marrow remains unregenerative, sple- 
nectomy may be a life-saving and curative measure. It also suggests the 
possibility that, in such cases of secondary blood dyscrasias cured by sple- 
nectomy, the toxic effect of gold may not be a directly depressing effect on 
the marrow. It may rather be an action on the spleen, stimulating it to 
hormonal overactivity with consequent maturation arrest and retention of 
blood elements in the marrow. The experimental demonstration that col- 
loidal gold particles, after injection, are phagocytosed in large amounts by 
reticulo-endothelium, especially in the liver and spleen **** perhaps lends 
support to this very tentative hypothesis. 


SUMMARY 


1. Reported cases of blood dyscrasias following gold therapy are briefly 
reviewed. 

2. Hypersplenism is discussed. Evidence is presented for and against 
(a) a locally destructive hyperfunction of the spleen, and (b) an hormonal 
influence on the bone marrow. 

3. Indications for splenectomy in blood dyscrasias are considered. Re- 
ported cases of (a) secondary thrombocytopenia, (b) neutropenia, and (c) 
“primary” and secondary aplastic or hypoplastic anemias, in which splenec- 
tomy was performed, are briefly reviewed. 
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4. A case of hypoplastic anemia, secondary to gold therapy and cured by 


splenectomy, is reported. 
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THE CLINICAL AND METABOLIC EFFECTS OF 
PROGESTERONE AND ANHYDROHYDROXY- 
PROGESTERONE IN RHEUMATOID 
ARTHRITIS * 


By Laurence H. Kyve, M.D., and C. Crain, M.D., 
F.A.C.P., Washington, D. C. 


Despite Hench’s observation in 1933* that improvement of the joint 

symptoms in rheumatoid arthritis commonly followed the occurrence of 
} jaundice, practical application of this information met with but meager suc- 
** Five years later, Hench added the significant observation that 
temporary remission of symptoms occurred frequently during pregnancy.° 
Until recently, this information, although repeatedly confirmed and _ thor- 
oughly discussed, did little to advance the therapy of rheumatoid arthritis. 
. sarsi® claimed effectiveness for transfusions of blood of pregnant women 
but it is the consensus at the present time that this form of therapy has little 
value.’ Although a temporary remission of the symptoms of arthritis may 
occur following many traumatic stimuli, which, according to Hughes, di- 
minish systemic resistance,* that seen with jaundice and pregnancy has been 
especially pronounced. The improvement associated with the latter state is 
more spectacular and consequently there has been great interest in attempt- 
ing to determine which of the metabolic alterations of pregnancy is operative, 
and sequentially, if such a change could also be present in the patient with 
hepatitis. 

Most prominent among the many metabolic changes during pregnancy 
is the marked increase in secretion of hormones, namely estrin, chorionic 
gonadotropin and progesterone. Study of the excretion of estrin and 
gonadotropin in female arthritic patients has revealed no significant varia- 
tions.” Treatment with estrogenic material has not proved to be of any 
value in arthritis, except perhaps in that rare patient whose symptoms have 
been aggravated by a true menopausal state; and the administration of 
chorionic gonadotropin has proved equally ineffective.’ '' Progesterone, 
secreted by the ovary through gonadotropic stimulation early in pregnancy 
and later in much greater amounts by the placenta, has been given little trial 
in the treatment of rheumatoid arthritis. In fact, discussions of hormonal 
changes in pregnancy with reference to arthritis, have overlooked the in- 
crease in progesterone.'* The only reported study that we could find was 


cess.” 
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that of Touw and Kuipers,** who treated three arthritic patients, each of 
whom gave a history of remission of symptoms during pregnancy, with 
rather small doses of progesterone during the latter half of the menstrual 
cycle. In two of the patients temporary relief occurred after one course 
of injections and permanent improvement was said to have followed sub- 
sequent courses of therapy. The third patient experienced very little benefit. 

Also of possible significance is the relation of hepatic function to proges- 
terone metabolism. There is considerable evidence to suggest that the in- 
activation of progesterone is dependent upon normal liver function."* It 
has also been shown that the bile is one of the channels of egress from the 
body of derivatives of progesterone.’* Consequently, an elevation of cir- 
culating progesterone might be expected to occur in jaundice especially when 
the latter is due to the obstructive phase of infectious hepatitis. 

This study was predicated on the basis that increased blood levels of 
progesterone might be the factor responsible for the remission of symptoms 
in patients with rheumatoid arthritis, not only in pregnancy but also in 
hepatitis and jaundice. Our results are essentially negative. After the 
major portion of this investigation had been completed, the entire subject 
of arthritic therapy was dramatically stimulated by the studies of Hench, 
Kendall and their co-workers on the effect of Compound FE (17-hydroxy, 
11-dehydro corticosterone) (cortisone) in patients with arthritis." Be- 
cause progesterone has some actions common to other adrenal steroids and 
because the limited supply of these steroids will lead to trial of all similar 
compounds, this negative report is offered. 

Plan of Study: As far as the number of patients under investigation 
would permit, cases were selected to allow adequate distribution with respect 
to age, sex, severity of joint involvement and chronicity of the disease. All 
the patients had typical features of rheumatoid arthritis and were studied 
during an active phase of the disease. The greater number were hospitalized 
on the metabolic ward; a few were followed in the out-patient clinic. Pro- 
gesterone (Lutocylin *) was given by intramuscular injection to the ma- 
jority of the patients, while those treated as out-patients were given anhydro- 
hydroxyprogesterone (Lutocylol *) by mouth. Both drugs were used in 
four of the patients. The dose was calculated on the basis of the amount of 
pregnandiol excreted in the urine at the time of pregnancy when remission 
of arthritic symptoms is most prone to occur, i.e., after the third month, at 
which time 15 to 20 mg. of pregnandiol is excreted daily. Although this 
substance is equivalent to progesterone, molecule for molecule, at least 50 per 
cent is believed to be lost in the extraction process. Consequently, 40 mg. 
of progesterone were deemed necessary and a dose of 50 mg. was chosen 
as that which would give a margin of safety in equalling normal physiologic 
levels of circulating hormone during pregnancy. Inasmuch as Hamblen ™ 
found that less than 50 per cent of administered progesterone is recovered 


* Kindly supplied by Dr. Houghton of the Ciba Pharmaceutical Company. 
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as pregnandiol, a number of patients were given 100 mg. of progesterone 
daily. Because of the knowledge that the effect of injected progesterone is 
short in duration, therapy was administered at least daily and usually in 
two daily doses. On the assumption that anhydrohydroxyprogesterone is 
at best one-fifth as potent as the intramuscular preparation, 200 mg. was 
chosen as the minimal daily dose necessary to achieve any therapeutic effect. 
Following the report by Hench and Kendall relative to the successful use 
of cortisone in the treatment of arthritis, two patients were treated with 
larger doses of progesterone by injection, i.e., 150 and 200 mg. a day, 
respectively. 

All of the patients were followed for a control period prior to the in- 
stitution of treatment. The clinical severity of their disease was measured 
in respect to pain, stiffness, swelling and limitation of motion, quantitation 
of these symptoms being recorded by two observers as well as the patient. 
Similar clinical evaluation was conducted throughout the period of therapy 
and for varying lengths of time thereafter. Several patients were followed 
carefully by the physical therapy department with measurement of active 
and passive movement of the affected joints before, during and after therapy. 
Administration of an inert placebo was conducted in those patients who 
showed definite clinical improvement while on progesterone with relapse 
after the withdrawal of medication. 

Routine laboratory studies including hemograms, urinalyses and de 
termination of sedimentation rates by the Wintrobe tube method were per 
formed on all patients. The majority also had serial total eosinophile 
counts, measurement of lymphocyte percentage, cholesterol partition and 
serum calcium, phosphorus and alkaline phosphatase determinations 
Studies of nitrogen balance, urinary calcium excretion, daily output of total 
neutral 17-ketosteroids, and creatine and creatinine excretion were made on 
a number of the hospitalized patients. Certain other studies including blood 
glucose and amylase levels were made in selected cases. The laboratory 
findings which are believed pertinent to this investigation are included below 


Cast Reports 


Case 1. A 44 year old white male with peripheral rheumatoid arthritis of six 
years’ duration had experienced numerous acute episodes with redness, swelling and 
progressive deformity, and his disease had been increasing in severity for the year 
prior to hospitalization. Previous therapy had included intravenous typhoid vac- 
cine, intravenous novocaine, numerous transfusions and gold. He was hospitalized 
on the metabolic ward and after a control period of eight days was given 50 mg. of 
intramuscular progesterone daily. During and following this treatment he showed 
no improvement and the sedimentation rate, which was moderately elevated, showed 
some increase during therapy. 

Case 2. A 39 year old white male had rheumatoid arthritis and rheumatoid 
spondylitis of two and one-half years’ duration. Initially, the peripheral joints were 
actively inflamed and reddened, but at the time of study there was chronic deformity 
with only moderate acute inflammatory reaction. He had previously received the 
usual types of therapy including x-ray to the spine and chrysotherapy for the 


4 
A 
{ 
: 


EFFECTS OF PROGESTERONE AND ANHYDROHYDROXYPROGESTERONE 881 


peripheral joints. For six months prior to hospitalization, his condition had been 
steadily deteriorating. After a control period of eight days he was given 50 mg. of 
progesterone intramuscularly daily for 20 days. There was no appreciable clinical 
improvement. His sedimentation rate was moderately elevated, and although there 
was a drop to within normal limits in the early phase of treatment, the rate had 
returned to the control level before therapy was concluded. 

Case 3. A 41 year old white female with peripheral rheumatoid arthritis of 
approximately 10 years’ duration had been going steadily downward for several 
months prior to treatment and showed both acute inflammatory reaction and chronic 
deformities of various joints. She had received routine therapy including gold with- 
out effect. Fifty mg. of progesterone were given daily for 22 days, followed by the 
oral preparation of anhydrohydroxyprogesterone, 150 mg. daily, for one week. Al- 
though there was some increase in motion of the arms, the symptoms of acute in- 
flammation became more severe. The sedimentation rate was very high and re- 
mained elevated throughout her course. She was again seen one month after the 
completion of therapy at which time there was no change, and for the past year her 
condition has steadily progressed in severity. 

Case 4. A 37 year old colored female with progressive rheumatoid arthritis of 
two years’ duration had manifested continuous rheumatic activity with limitation of 
motion, pain and moderate swelling, involving particularly the elbows and fingers, 
throughout this two year period. The administration of progesterone, 50 mg. daily 
for 25 days, resulted in marked clinical improvement but there was no appreciable 
change in the definitely elevated sedimentation rate and no more than slight measur- 
able increase in motion of the affected joints. Within one week after discontinuation 
of treatment, mild symptoms recurred and within one month these had increased to 
the degree of original severity. Three months after the termination of the first course 
of therapy, at which time the symptoms had become markedly increased in severity, 
she was treated in the out-patient department with 200 mg. of anhydrohydroxypro- 
gesterone daily for 25 days. A marked clinical response ensued which has been 
maintained for the past nine months, preventing the administration of placebo medi- 
cation. The sedimentation rate has remained markedly elevated throughout this 
period of time. 

Case 5. A 73 year old white male, with rheumatoid arthritis of approximately 
11 months’ duration, showed, early in the course of his illness, recurring attacks of 
pain and swelling which suggested the diagnosis of palindromic rheumatism. Five 
months prior to admission the acute attacks failed to subside and he showed increas- 
ingly severe pain, swelling and limitation of motion in the hands and wrists. After a 
12 day period of study on the ward, he was given 100 mg. of progesterone by injection 
for 18 days. After 10 days of therapy there was some subjective improvement and 
at the time of completion of treatment, although there was only slight increase in 
motion, the pain and swelling were less prominent. Two weeks later the symptoms 
recurred with the original degree of severity. His sedimentation rate was markedly 
elevated and showed no significant change during or after therapy. The patient did 
not believe that a second course of treatment would be worth while and consequently 
no placebo could be administered. 

Case 6. A 19 year old white male with very severe rheumatoid arthritis and 
rheumatoid spondylitis of six years’ duration had had steady progression of the 
disease from the time of onset. Previous therapy had included x-ray, intravenous 
typhoid vaccine, Ertron, gold and synovectomy of one knee. At the time of admis- 
sion to the hospital there was rigidity of the entire spine and deformity of most of the 
peripheral joints. An acute reaction was present in one wrist and knee. He was 
given 300 mg. of anhydrohydroxyprogesterone for 25 days and then 50 mg. of intra- 
muscular progesterone for 14 days. No clinical change could be demonstrated. The 
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blood sedimentation rate varied between moderate and mild elevation during treat 
ment, but was elevated to a considerable degree at the time therapy was discontinued. 

Case 7. A 39 year old white woman had been suffering from rheumatoid 
arthritis for 20 years. Originally the involvement had been intermittent, but for 
three years she had shown persistent activity with gradually increasing deformity 
of the hands and feet. At the time of study, the patient had moderate activity of the 
disease with pain on motion and tenderness of hands and feet. She was given 300 mg 
of anhydrohydroxyprogesterone daily for 10 days and 100 mg. of progesterone intra- 
muscularly for 15 days. There was some slight degree of improvement in pain and 
stiffness which continued for three weeks after completion of treatment. The sedi- 
mentation rate was elevated and showed little change until near the completion of 
therapy at which time it showed some decrease. Two weeks after discharge, at 
which time the clinical improvement was even more manifest, the sedimentation rate 
was found to be markedly increased. 

Case 8. A 50 year old white female had had rheumatoid arthritis for four years. 
The original episode was characterized by an intense inflammatory reaction in the 
joints which subsided after gold therapy, leaving some residual deformities in the 
hands and fingers. About seven months before admission, there was a severe re 
currence of symptoms continuing up to the time of study. She was admitted on the 
metabolic ward and given 300 mg. of anhydrohydroxyprogesterone daily for 28 days. 
Some improvement in stiffness and swelling occurred, but pain and limitation of 
motion remained essentially unchanged. This was maintained for several weeks, but 
two months after discharge the disease had resumed its progressively downward 
course. The markedly elevated sedimentation rate showed no decrease during or 
following therapy. 

Case 9. A 16 year old white girl had rheumatoid arthritis of five years’ dura 
tion. There had been temporary improvement following a course of typhoid vaccine 
therapy. but no effect was evident aftersa second course or after treatment with gold, 
massive doses of vitamin D, physical therapy or repeated transfusions. Her course 
had been steadily progressive for one and one-half years prior to admission, and at 
the time of study there was marked involvement of the knees, fingers and elbows with 
pain, tenderness, and limitation of motion. She was treated with 150 mg. of intra- 
muscular progesterone daily for 10 days. At the time of completion of therapy there 
was slight relief of pain, some increase in joint movement and minimal decrease in 
swelling, but two weeks following treatment the acute symptoms recurred. The sedi- 
mentation rate was markedly elevated and remained so throughout the course of 
treatment. 

Case 10. A 25 year old white female first developed symptoms of rheumatoid 
spondylitis approximately 10 years ago. Involvement of the peripheral joints had 
been present for three years. At the time of this study there was complete ankylosis 
of the spine and signs of activity in the form of redness, swelling and pain in several 
of the peripheral joints. The patient was given progesterone intramuscularly, 150 mg. 
daily for three days and 200 mg. daily for 12 days. During the last seven days of 
therapy 800 to 1,000 mg. of ascorbic acid were given daily both by vein and by mouth. 
There was only minimal clinical improvement and the markedly elevated sedimenta 
tion rate remained unchanged 

Case 11. A 52 year old colored female had rheumatoid arthritis of 12 years’ 
duration. At the time of this study, she had residual thickening of both wrists with 
almost complete immobility. There was fusiform swelling and tenderness of the 
left middle finger and painful limitation of motion of the left shoulder. She was 
given 150 mg. a day of anhydrohydroxyprogesterone for 14 days. There was marked 
clinical improvement including freer movement of both wrists which at the beginning 
of therapy were believed to be permanently ankylosed, but no change occurred in the 


a 
4 
‘ 
| 

‘ 

j 
4 


EFFECTS OF PROGESTERONE AND ANHYDROHYDROX YPROGESTERONE 883 


elevated sedimentation rate. Improvement remained manifest for the next several 
months despite laboratory evidence of continued activity. About one year after this 
treatment was given she had an acute exacerbation of symptoms, and an inert placebo 
was administered. A prompt clinical remission occurred which was manifest for the 
next three weeks. Treatment was discontinued with prompt return of symptoms and 
again there was relief after the institution of placebo treatment. At no time during 
this patient’s course was there any depression of sedimentation rate which would sug- 
gest a true remission of her disease. 

Case 12. A 60 year old white female had arthritis of 30 years’ duration. Over 
this period of time she had experienced numerous acute attacks of arthritis involving 
the joints of all extremities, each one leaving her with a greater amount of residual 
deformity. At the time of study, in addition to the chronic deformities the patient 
had an acute involvement of both hands, the left wrist and both knees. She was 
treated for 21 days with 200 mg. of anhydrohydroxyprogesterone. There was no 
clinical improvement and the markedly elevated sedimentation rate remained essen 
tially unchanged 

Case 13. A 60 year old white male had had rheumatoid arthritis for approxi- 
mately 15 months. Prior to progesterone therapy he had received intravenous typhoid 
vaccine and gold without appreciable benefit despite the fact that the gold had pro- 
duced a severe dermatitis. At the time of progesterone therapy there was acute in- 
volvement with redness, swelling and tenderness of practically all peripheral joints. 
He was given 200 mg. a day of anhydrohydroxyprogesterone and after a few days 
of therapy there was quite marked clinical improvement. This improvement con- 
tinued for the next two and one-half weeks although the sedimentation rate remained 
markedly elevated. After 18 days an inert placebo was substituted. Improvement 
continued on this regimen, but when the placebo was discontinued for a few days a 
prompt and moderately severe exacerbation of symptoms occurred. Again there 
was improvement when placebo therapy was resumed which continued for the next 
three weeks. At no time was there any material change in the markedly elevated 
sedimentation rate. 

Case 14. A 37 year old white woman's disease had commenced four years before 
with involvement of the hands. The condition progressed to involve the knees, toes, 
ankles and shoulders and for the six months prior to this study there had been steady 
progression with little effect from a short course of gold therapy. At the time of 
study, there was acute involvement of the left ankle and knee which were swollen, 
red, hot and tender. The patient was given anhydrohydroxyprogesterone 200 mg. 
daily for a total of 25 days. No clinical improvement resulted and there was some 
increase of the markedly elevated sedimentation rate. She has gone steadily down- 
ward since that time and her active disease has persisted. A course of gold, given 
several months after the progesterone therapy, proved to be equally ineffective in 
controlling her symptoms. 


None of the patients showed any toxic symptoms except for Case 10 who 
received the largest dose of progesterone. This patient noted that there 
was some loss of head hair after the completion of treatment. There was 
no clinical evidence of fluid retention, and little gain of weight in any case. 
No unusual or unexpected menstrual changes occurred except in two pa- 
tients. Case 4 had a normal expected period while receiving a daily dose of 
50 mg. of progesterone. This patient was the only one to show any marked 
clinical improvement. One other patient, Case 10, had been amenorrheic 
for several months following a course of x-ray therapy for her spondylitis, 
and the vaginal smear showed lack of any estrogenic effect. A few days 
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after the completion of progesterone therapy, she had vaginal bleeding which 
simulated a normal menstrual period. Two of the patients believed that 
their appetites were markedly stimulated by the medication, but as both these 
patients were on controlled food intake for balance study this symptom 
could not be objectively evaluated. No patient showed any statistically sig- 
nificant change in blood pressure. 


LABORATORY CHANGES 


In all of the patients there was some degree of anemia. In those who 
showed a progressive drop in hematocrit prior to therapy, the decrease was 
maintained at about the same rate during the administration of progesterone. 
In none of the cases was there a change in hematocrit values of sufficient 
degree to suggest any marked amount of hemodilution. No improvement in 
red cell count, hemoglobin or hematocrit was observed 

The white cell count in this group of patients ranged from three to twelve 
thousand. During treatment there was a rise in leukocytes in two patients 
and some depression in two others. In the remaining patients, no sig- 
nificant change was observed. 

The percentage of circulating lymphocytes ranged from 16 to 53, with 
an average of 20 to 40 per cent in the majority of the patients. Five of the 
patients showed some decrease in lymphocytes during therapy, but in all 

but one case there was a return to the control level before therapy was 
stopped. 

Serial total eosinophile counts were conducted in 10 of the patients. 
One patient showed a count of 33 per cubic millimeter, another a count of 
225 per cubic millimeter, but the remainder had counts between 86 and 144 
per cubic millimeter. A significant change during treatment occurred in 
only three patients. Case 6, who was most seriously affected by arthritis 
had a control level of 33 which rose to 110 during therapy. Patient 10 had 
control values of 90 with a rise to 400 during therapy and Case 9 showed a 
rise from 150 to 450 during the first few days of treatment with a return to 
control levels before therapy was discontinued. Except in patient 6, who 
had very severe debility and malnutrition there was no relation between the 
severity or chronicity of the disease and the eosinophile count. 

The corrected sedimentation rate was elevated in all cases ranging from 
16 to 42 mm. per hour in the male patients and from 28 to 44 mm. per hour 
in the females. In only one patient was there any significant decrease during 
treatment and lesser degrees of depression of the sedimentation rate could 


not be correlated with any clinical improvement. 

Serial serum calcium, phosphorus and alkaline phosphatase determina 
tions were made in 10 cases. The serum calcium was normal in all being 
between 9.6 and 11.3 mg. per 100 c.c. of blood. No change occurred except 
in patient 4 in whom there was a rise from 9.6 mg. to 12.0 mg. during 
treatment with a return to a level of 10.6 mg. one week after discontinuation 
Serum phosphorus values ranged from 3.4 mg. to 5.5 mg 
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per 100 c.c., the higher values bearing no relation to age of patient or the 
severity of the arthritis. There was no significant change during treatment 
in any case. The alkaline phosphatase was, with one exception, normal 
averaging from 1.9 to 3.8 Bodansky units. Patient 6, age 19, who showed 
impaired growth and development, probably because of the severity of the 
disease during his puberal years, had a phosphatase level of 7.0 units. This 
rose to 10.2 units during treatment with anhydrohydroxyprogesterone and 
to 16 units after therapy with intramuscular progesterone. No significant 
change was apparent in any of the other patients. Urinary calcium excre- 
tion, with the patients on a known calcium intake, was studied in five cases. 
The control values were normal in all and there was no significant change 
during therapy. 

Serum cholesterol partition studies were conducted at frequent intervals 
in eight patients and before and at the end of therapy in three others. The 
cholesterol values for all patients tended to be low, ranging from 90 to 145 
mg. per 100 c.c. of blood with an average of 122 mg. The ratio of free to 
total cholesterol was elevated to over 0.40 in six of the patients and over 
0.35 in three others. In five patients there was no appreciable change in 
total cholesterol or the free cholesterol /total cholesterol ratio during therapy. 
In one patient the change was equivocal. Changes in the other five patients 
were of a varying nature. Case 1 showed an increase in the ester and free 
portions in such fashion that the free/total ratio remained unchanged. Case 
5 showed an elevation of both the total and free portions so as to give a rise 
in the free/total ratio. Case 7 showed a drop in ester fraction during 
therapy to give a higher free/total ratio. Case 8 gave a drop in total and 
in ester portions to give a rise in the free/total ratio. Case 10, who was 
studied on only one occasion before and once after medication, showed a 
rise in all the fractions of the cholesterol, that of the free being greatest and 
consequently giving a rise of the free/total ratio. Although none of these 
changes appears to be consistent, the most nearly constant change was an 
increase in the free/total ratio. 

Creatine and creatinine determinations of 24 hour urine specimens were 
followed serially in eight patients. Creatinine values ranged from 0.7 to 
1.2 grams in 24 hours and there was no appreciable change in any case 
during progesterone therapy. Creatine excretion was increased in three 
patients. In Case 1, it ranged between 0.1 and 0.23 gm. and there was no 
change during therapy. In Case 2, there was a range between 0.32 and 0.53 
gm. during the control period with a drop during progesterone therapy to 
0.1 gm. Case 6 showed levels of 0.3 to 0.4 gm. during the control period 
and this level of excretion was maintained throughout treatment. Amounts 
of creatine varying from 0.15 to 0.25 daily were excreted in three of the 
female patients, values considered to be normal in this sex. None of these 
patients showed any decrease in the excretion of creatine during therapy and 
in those patients who had minimal or barely measurable amounts of creatine 
present in their urine, no increase could be demonstrated. 
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Serum amylase determinations were conducted in three patients because 
of the suggestion of Schiller and Smith ** that progesterone secretion may 
have an effect on the blood levels of this enzyme. In Case 7, amylase rose 
from control levels of 87 and 84 units to 158 and 133 units at the end of 
treatment. In Case 9, however, there was a drop from control levels of 81 
and 98 to a level of 52 and then to 30 units at the end of treatment. In 
Case 10, the control levels were 37 and 41 with a drop to 16 during treat- 
ment, and a rise to 45 two days after treatment was discontinued. Fasting 
blood sugar determinations were conducted on two patients before and after 
progesterone therapy and in neither of these cases was any significant change 
discernible. In a third patient, an oral glucose tolerance test was conducted 
before and at the end of therapy. The blood sugar curves were essentially 
the same on both occasions. 

Total urinary neutral 17-ketosteroid determinations were made in 13 of 
the patients. Values in all were low, in male patients ranging from 4.5 to 
7.5 mg. in 24 hours, and in the female patients from 2.6 to 8.0 mg. in 24 
hours. There was no appreciable difference in 17-ketosteroid excretion in 
either sex and no significant difference between the older and younger 
patients. Changes in 17-ketosteroid excretion during and after proges- 
terone therapy were variable and of no marked degree. In those patients 
who had follow-up 17-ketosteroid examinations, there was a tendency for a 
slight rise in excretion. This most probably can be attributed to the im 
proved nutritional status of the patients following their period of hospitali- 
zation. 

Nitrogen balance study was conducted in eight of the patients. In four 
of the cases there was a very positive nitrogen balance during the control 
period believed indicative of previous wasting of protein. Two were ap- 
proximately in balance during their control period, while the other two 
went into negative balance on an adequate protein intake. One of these 
patients, Case 6, was seriously affected and had very low 17-ketosteroid 
excretion levels. The other patient, however, was not seriously ill, had 
normal 17-ketosteroid levels for her sex, and was in good general condition 
During the course of progesterone therapy, negative nitrogen balance re- 
sulted in a number of the patients. This occurrence which has been com 
mented on by Abels and Dobriner '’ and by Albright *° is now under further 
investigation. The only patient, Case 4, to show marked clinical improve 
ment, was in balance during the control period and went into very negative 
nitrogen balance during her course of therapy. Other patients, however, 
went into negative nitrogen balance without showing any improvement in 


their clinical state 


ADDENDUM 


Recently there has appeared a report by Reich *' upon the use of proges- 


terone in rheumatoid arthritis. He administered 50 mg. of progesterone 
daily for 30 days, followed by small doses by mouth for two to seven weeks 
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Of the 21 patients treated, four obtained excellent results, seven showed 
moderate improvement and only six failed to show any clinical relief. In 
none of his patients was there any change in sedimentation rate. 


SUMMARY 


Fourteen patients with active rheumatoid arthritis have been treated 
with progesterone or anhydrohydroxyprogesterone for periods of 12 to 40 
days. Definite clinical remission occurred in one patient on two separate 
occasions with each drug, but there was no decrease in sedimentation rate 
or significant increase in mobility of the affected joints. Moderate im- 
provement took place in three other patients. In two of these a comparable 
remission followed the use of an inert placebo. Three patients were very 
slightly improved symptomatically but objective changes were minimal. 
In only one case did the sedimentation rate approach normal levels. Nu- 
merous laboratory studies were conducted, but there was no relationship 
between clinical improvement and change in the laboratory findings. Treat- 
ment with prégesterone in the manner used here does not appear to be of 
any value in the treatment of rheumatoid arthritis. 
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STUDIES ON THE AGING HEART. I. THE PATTERN 
OF RHEUMATIC HEART DISEASE IN OLD 
AGE (A CLINICAL-~PATHOLOGICAL 
STUDY) * 


By Paut KaurMan, M.D., F.A.C.P., New York, N. Y., and Harvey 
M.D., Rockville Center, L. I., N. Y. 


INTRODUCTION 


THe heart in old age presents problems of the utmost clinical significance 
since this is the age when the heart most commonly begins to fail. That 
this is true of arteriosclerotic and hypertensive heart diseases is unques 
tionably accepted. Our present study gives evidence that rheumatic fever 
is also a significant and important etiological factor in heart disease and in 
congestive heart failure of old age. Improved management with resultant 
increased longevity as well as improved diagnostic acumen have both led 
to an increase in the number of clinically recognized cases of rheumatic heart 
disease in the latter half of life. Evidence to be presented also indicates the 
little realized importance of initial attacks of rheumatic fever and of clinical 
rheumatic activity in old age. 


Purpose oF Tuts Stupy 


1. Correlation of the incidence of rheumatic heart disease at Goldwater 
Memorial Hospital with data from other sources. 

2. Analysis of the clinical features of rheumatic heart disease, especially 
as related to autopsy data at the Goldwater Memorial Hospital, a hospital 
engaged mainly in the investigation and treatment of chronic and old age 
diseases. 

3. Determination of the diagnostic errors and pitfalls in order to facili- 
tate diagnosis in old age. 


MATERIAL 


Two hundred sixty-three cases between the ages of 40 and 81 with 
autopsy records have been reviewed. Among these, 50 cases showed 
pathological signs (gross, microscopic, or both) of rheumatic heart disease 
The clinical and pathological records of these cases were tabulated and 
analyzed (table 1). These 50 cases were from all medical services of the 
hospital. 


* Received for publication July 31, 1948. 
From the Second Medical Division of Goldwater Memorial Hospital, New York City, 
Director, R. D. Beck, M.D. 
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INCIDENCE OF RHEUMATIC HEART DISEASE IN OLD AGE 


White and Bland’ reported three autopsied cases of rheumatic heart 
disease after the age of 80. Cabot * reported six patients aged 70 to 80 with 
mitral stenosis in a series of 4,000 autopsies. DeGraff and Lingg®* re- 
ported six patients 70 to 80 years in total of 644 with rheumatic heart dis- 
ease. Wartman and Hellerstein * in 2,000 autopsies found that the number 
of cases of rheumatic heart disease was 120 and among these 28 were above 
the age of 45. Other comparable necropsy studies in various cities have 
shown an incidence rate of rheumatic heart disease at all ages as follows: in 
Boston,’ 5.5 per cent; in Atlanta,® 3.5 per cent; in Galveston,’ 0.9 per cent ; 
and in New Orleans,” 0.63 per cent. The present study includes 11 patients 
with rheumatic heart disease between the ages of 70 to 80 years and one of 
81 years in a series of 263 consecutive autopsies. 

Since this analysis showed altogether 50 proved cases of rheumatic heart 
disease between the ages of 40 to 81 in 263 consecutive autopsies, it may be 
said that at this chronic disease hospital, rheumatic heart disease in the aging 
patients (over 40) was found in 19 per cent of a series of autopsies. 


Incidence of Rheumatic Heart Disease Found by Different Authors as Related to the 
\ges above 40, 45, 50, 60, Respectively 


TABLE 


Wyckoff and Lingg (50) 5-10°, 
DeGrafi and Lingg (40) 25% 
Cohn and Lingg (45) 15.6% 
Boas and Fineberg (50) 34% 
Stone and Feil (50) 28% 
Willius (50) 
Samways (60 106; 
Cabot (50) 
Levine and Fulton (50) 20°, 
Horns (45) 63% 


White and Jones (40) 


A table of varied incidence is shown above and also in table 2. Figures 


must vary depending on the age to which they refer, on the climate and on 
the source of the materials; i.e., whether the survey is from general hospital 
or chronic disease hospital patients, general cardiac clinics, industrial popu 
lations, or life insurance statistics. It would be more instructive to bring 
all these factors to a common denominator. Unfortunately, for obvious 
reasons, this is not possible. It has to be added that different clinical and 
pathological criteria were used in the different studies and this also has to 
be taken into consideration in their comparative evaluation. In the present 
study, cases without definite anatomical and physiological valve impairment 
were not included. Nevertheless our figures indicate a higher incidence 
than other autopsy series figures. The reason for this is that Goldwater 
Memorial Hospital is an institution engaged in the study and treatment of 
chronic diseases and as such has a greater number of cardiac cases referred 
for admission than general hospitals. 


894 
: 
|| 
¢ 


STUDIES ON THE AGING HEART. | 895 


ANALYSIS OF AUTOPSIED PATIENTS 


Fifty consecutive cases from all services of this hospital with autopsy- 
verified diagnosis of rheumatic heart disease over the age of 40 are analyzed 
in detail in table 1. This table shows data on the correlation between the 
clinical and autopsy diagnosis, the cause of death, the duration of rheumatic 
fever, and congestive failure when it was present. It also indicates which 
cases showed rheumatic activity, clinically or at autopsy, what types of mur- 
murs were present, and what the electrocardiographic and x-ray changes 
were. These data may be correlated with the data in the clinical-pathologi- 
cal study of 46 cases of mitral stenosis by Boas and Perla * over 20 years ago, 
the recent clinical study of 106 cases of mitral stenosis over the age of 50 
of Baker and Musgrave and two also recently published pathological 
studies of Rosenthal and Feigen *' and Wartman and Hellerstein,* and the 
study of minor rheumatic fever cases by Poliakoff."* 

1. Congestive Heart Failure. Evidences of congestive failure were 
present in 37 of the 50 cases. In 31 of the 50, congestive failure was due to 
rheumatic heart disease and was the chief cause of death. In six patients 
the congestive failure was apparently caused by hypertensive or arterio 
sclerotic heart disease with a minor rheumatic mitral lesion being coinci- 
dental. 

Taste III 
\ge Incidence of Rheumatic Heart Disease at Goldwater Memorial Hospital by Decades 
40-50 
50-60 
60-70 


70-80 
81 


Potal 


In the 31 dying with rheumatic heart disease and congestive heart failure, 
symptoms of cardiac disease were of less than three years’ duration in 19, 
under 10 years’ duration in 24. 

In the ensuing discussion, it will be found convenient to group the 31 
patients dying from rheumatic heart disease with failure, separately from 
the 19 with less advanced rheumatic lesions and no congestive failure of 
rheumatic etiology. 

2. Age. The average age of the group was 57.3 years, range 40 to 81 
years (table 3). There were 14 patients in the fifth decade, 17 in the sixth 
decade, 7 in the seventh decade, 11 in the eighth decade, and 1 in the ninth 
decade. Average age in the series of Boas and Perla ® was 57.7 years. 

In the 31 patients with advanced rheumatic heart disease, average age 
was 54.0 years, range 40 to 78 years. 

3. Sex. There were 27 females with average age of 56.3 years and 23 
males with average age of 58.8 years. Of the 31 advanced cases, 18 were 
females and 13 were males. 
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4. Rheumatic History. In our type of aged patient this is often dif- 
ficult to evaluate especially in a chart analysis. In the 31 advanced cases, 
the ward histories contained note of rheumatic fever in 19 or 61 per cent. 
The time elapsed since rheumatic fever in these 19 cases was 3, 5, 6, 10, 16, 
18, 19, 21, 27, 30, 31, 36, 40, 47, 48, 50, 58, and “many” years (table 4) 
In those with less advanced rheumatic heart disease a positive history was 
obtained in 40 per cent of the total. Boas and Perla® noted a positive his 
tory in 37 per cent, Baker and Musgrave “ in 30 per cent. 

5. Rheumatic Activity. Criteria of clinical activity, and indeed of 
pathological activity, are still not sufficiently standardized for general agree 
ment. However, 16 of the cases studied were definitely considered to be 
active rheumatic heart disease while on the wards, because of fever, symp- 
toms, sedimentation rates, blood counts, etc. In all 16, pathological study 
confirmed this diagnosis of rheumatic heart disease, active. A chart review 
suggests activity to us in four additional cases. 

Activity of rheumatic infection in old age is not uncommon and would be 
found more frequently if sought with painstaking work-up. As in younger 
patients, congestive failure with poor response to therapy should excite 
suspicion of activity. 

TABLE IV 
Duration of Rheumatic Fever (When Known 


Under 10 years 
10-20 years 
20-30 years 
30-40 Years 
40-50 years 
50-60 years 
“Many” years 


Total (known } 


6. Murmurs. Murmurs, especially apical diastolic murmurs if present 
in a characteristic form are quite frequently pathognomonic of rheumatic 
heart disease. In the aged, however, they are absent in a larger percentage 
of proved cases than in the young. The classical opening snap and the 
rumbling low pitched mid-diastolic murmur are not found in every case 
They are modified by underlying arteriosclerotic changes, by slowing of the 
blood stream, and by a number of other cardiac and extracardiac factors 
common to old age. Several authors have emphasized that in a certain per 


centage of cases no murmurs were found. It was also pointed out that 
in some other cases of mitral stenosis only a systolic murmur was audible 

In the present series, in four of the 50, no murmurs were heard clinically 
None of these was diagnosed ante mortem. None was of sufficient severity 
to produce congestive heart failure. The lesion in each was confined to 


mitral valvulitis, inactive. 
In 19 of the series of 50, systolic murmurs only were heard. The diag 
nosis of rheumatic heart disease was missed in 15 of the 19 because the mur 


murs were misinterpreted 
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In 27 of the 50, systolic and diastolic murmurs were heard. Of these, 
24 were correctly diagnosed ante mortem. In retrospect, more attention 
should have been paid by the examiners to the physical findings in the three 
undiagnosed cases. 

The diastolic murmur of mitral stenosis in this age group is often absent, 
often evanescent, often localized to a small area of the chest. Auscultation 
must be performed in quiet surroundings, must be repeated, must be done 
before and after exercise, or after the administration of nitrites. It should 
be repeated in the forward bending or left lateral position and both with the 
diaphragm and bell type chest pieces, since the murmurs are sometimes low 
pitched as in the young, while at other times they are high pitched in char- 
acter. 

As to the other murmurs, apical systolic murmurs are often taken to be 
due to arteriosclerotic changes or to dilatation of the aorta. The typical 
murmurs of aortic insufficiency and stenosis are also diagnosed, sometimes 
erroneously in this age group, as being due to arteriosclerotic or luetic 
etiology when really they are of rheumatic origin. 


TABLE V 


Electrocardiographic Abnormalities in the Advanced and Less Advanced Cases 
of Rheumatic Heart Disease 
Advanced Less Advanced 
EKG Abnormalities Cases Cases 
Auricular fibrillation 14 
Right axis deviation 5 
4-V block 
P wave changes 
Wandering pacemaker 
Nodal rhythm 


Total 
More than one abnormality 


3 
1 
2 
1 
1 
8 


7. Valves Involved. Of the 31 advanced cases, 30 had mitral involve- 
ment. Of these 30, 14 had mitral and aortic valvulitis, seven had mitral 
valve involvement exclusively, six had involvement of mitral, aortic, and 
tricuspid valves, three had involvement of mitral and tricuspid valves, there 
were four with MacCallum patch, and four with pericardial involvement. 
Interestingly enough, the one case without mitral involvement was in a 
patient with congenital heart disease who showed involvement of the tri- 
cuspid and pulmonic valves only. 

In the 19 cases of less advanced rheumatic heart disease, 15 involved 
the mitral valve only, three the mitral and aortic valves, one the mitral and 
tricuspid valves. 

Our findings do not differ significantly from those of Stone and Feil * 
in an unselected age group. 

8. Electrocardiography. Electrocardiograms were available in 25 of the 
31 advanced cases. Twenty-four of these were abnormal (table 5), three 
showed P wave changes, five showed right axis deviation, four showed 
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auriculoventricular block, three showed wandering pacemaker, and 14 
showed auricular fibrillation. 

Of the 19 less advanced cases, seven showed abnormalities of the type 
commonly seen in rheumatic heart disease, three showed auricular fibrilla- 
tion, two showed auriculo-ventricular block, one showed nodal rhythm, and 
one showed right axis deviation with high P. 

9. Roentgenographic Findings. Twenty-four of the 31 advanced cases 
were studied by teleroentgenography. All were abnormal, eight were de- 
scribed as “mitral type,” five as “mitral and aortic type,” two as “hyperten- 
sive type,” two others as “slightly enlarged,” five were called “enlarged in 
all directions,” one had “pericardial effusion,” and one had “prominent pul- 
monary conus.” One of the two with roentgen-ray findings described as 
“hypertensive type,”’ did have hypertensive heart disease in addition to rheu 
matic heart disease. 

Taste 
\ssociated and Incidental Diseases in Autopsy Proved Rheumatic Heart Disease Cases 
\. Cardiac \rteriosclerotic heart disease 
Hypertensive heart disease 
Congenital heart disease 


Luetic heart disease 
Bacterial endocarditis 


B. Hepatic Chronic passive congestion 
Cardiac cirrhosis 
\cute congestion 
Laennec cirrhosis 
Amyloid liver 
Chronic hepatitis 


C. Pulmonary Pulmonary infarct 
Bronchopneumonia 
Lobar pneumonia 
Lipoid pneumonia 
Hydrothorax 
Bronchogenic carcinoma 
Tuberculosis 


Renal Focal embolic glomerulonephriti- 
\cute diffuse glomerulonephritis 


E. Rheumatoid \rthritis 


In the 19 cases of less advanced rheumatic heart disease, teleroentgeno- 
grams were done in seven. Four were normal, two with hypertensive heart 
disease had enlargement of the left ventricle, one was described as “aortic 
type.” 


ASSOCIATED AND COINCIDENTAL DtsEases * (TABLE 6) 


a. Rheumatoid Arthritis. Rheumatoid arthritis was present in three 
patients of the 50 autopsy proved rheumatic fever cases. Dawson’s “* fig- 
ures indicate that 7 per cent of all cases of rheumatoid arthritis have rheu 
matic heart disease. In the three cases of this series, the lesion was confined 


*As separate diseases these will be subjects of other parts of this study. Here they 
ire treated only as correlated to cases of rheumatic heart disease 
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to healed mitral valvulitis with congestive failure. All three were correctly 
diagnosed ante mortem. 

b. Coronary Artery Disease. This was present in five. In three there 
was associated hypertension. Coronary artery disease with myocardial in- 
farction was the cause of death in two cases. Coronary artery disease was a 
contributory cause of death in two additional cases. 

c. Hypertension. Hypertension above 150/100 mm. of mercury was 
present in 13 cases or 26 per cent of the series. Seven of the 13 died from 
causes related to hypertension. There were three deaths from cerebral 
accident, two died with myocardial infarction, and two with hypertensive 
heart disease and congestive failure. A high incidence of hypertension 
in old age rheumatics has been emphasized in other studies. Musgrave and 
Baker "° summarized the reported studies as showing frequencies of 30 to 
58 per cent. 

d. Congenital Heart Disease. One of our series had interventricular 
septal defect, dextra position of the aorta and bicuspid pulmonary valve. 
This 53 year old patient was a known rheumatic for 30 years and died in 
failure. In this patient the rheumatic valvulitis was confined to the tri- 
cuspid and pulmonic valves. The changed cardiac dynamics of this con- 
genital lesion might explain the localization. 

e. Luetic Heart Disease. One of our series died of acute hemorrhage 
from a rectal polyp. A diagnosis of rheumatic heart disease was made 
clinically. Autopsy revealed unsuspected luetic aortitis in addition. 

f. Subacute Bacterial Endocarditis. Five of this series died with sub- 
acute bacterial endocarditis. Ages were 42, 43, 41, 41, and 61 years. 
Three had involvement of mitral and aortic valves, one had involvement of 
the aortic and tricuspid valves, and one of the mitral valve only. The 
correct etiology was diagnosed ante mortem in all five cases. 

g. Liver. Clinical examination revealed liver enlargement in 38 of the 
total of 50 and in 29 of the 31 advanced cases. 

Autopsy showed liver pathology in all 31 cases of advanced rheumatic 
heart disease. Chronic passive congestion was reported in 14. Cardiac 
cirrhosis was found in eight. Chronic passive congestion with fatty de- 
generation was present in three. Chronic passive congestion with central 
cirrhosis of hepatic cells was reported in two. Three showed acute con- 
gestion. One showed cirrhosis, probably of the Laennec type. 

In the other 19 cases there was chronic passive congestion in five, chronic 
passive congestion with fatty infiltration in three, cardiac cirrhosis in two, 
amyloidosis in one, and chronic hepatitis in one. 

h. Pulmonary Complications. Significant pulmonary complications, 
aside from chronic passive congestion, were found in 18. There were five 
cases of pulmonary infarct, four of bronchopneumonia, one of lobar pneu- 
monia, and two of tuberculosis. 

i. Nephritis. Aside from the typical renal lesions of the five cases of 
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subacute bacterial endocarditis, one patient was found at autopsy to have 
acute diffuse glomerulonephritis. This patient died, apparently of a cerebral 
accident. 


ANALYs!Is OF DrtaGNostic Errors 1n 50 Avutopsiep CASES 


The 50 cases of rheumatic heart diseases came from all services of this 
hospital and had been seen by many different attending physicians and cardi- 
ologists. A correct diagnosis of rheumatic etiology was made in 31 or 62 
per cent of all cases. In the 31 cases of advanced rheumatic heart disease, 
a correct diagnosis was made in 26 or 84 per cent. 

In five advanced cases, a correct diagnosis was not made. In one 53 
year old patient with a one year history of failure, a loud systolic murmur 
was heard over the entire precordium. A diastolic murmur, heard on one 
occasion, was not noted subsequently. There was no rheumatic history. 
Roentgen-ray showed enlargement of all dimensions. Electrocardiogram 
showed left axis deviation and auricular fibrillations. In retrospect the cor- 
rect diagnosis might have been made if the isolated finding of a diastolic 
murmur had been followed up with repeated careful auscultation. The ro- 
entgen-ray finding of great cardiac dilatation in the absence of hyper- 
tension and nephritis might also have been more carefully weighed. Autopsy 
disclosed cardiac enlargement, mitral valvulitis, aortic valvulitis, and ad- 
hesive pericarditis. In a second case the loud respiratory sounds concomit- 
ant with bronchogenic carcinoma obscured the physical findings and the diag- 
nosis. In three others, systolic murmurs were heard but the patients died 
soon after admission with no time for electrocardiographic or roentgen- 
ray studies. 

Of the 19 cases with less extensive rheumatic heart disease, correct ante- 
mortem diagnoses were made by the examiners in only five. Of the 14 
undiagnosed cases, 10 showed only healed mitral valvulitis at autopsy. 
Congestive heart failure was present in one of these 10 cases. This was 
related to a hypertension of 180/100 mm. of mercury. In one a transient 
diastolic murmur was ignored. In the others, chart review gives no clue 
to diagnosis. 

Four of the undiagnosed cases showed more at autopsy than healed 
mitral valvulitis. One patient of 73, who died following operation for car- 
cinoma, was found to have minimal aortic and mitral valvulitis at autopsy. 
Electrocardiogram, roentgen-ray, and physical findings ante mortem gave 
no hints of the valvular lesions. A second patient, age 78, dying of sub- 
arachnoid hemorrhage, showed mitral valvulitis, aortic valvulitis, rheumatic 
myocarditis (subacute) at autopsy. There was a systolic and diastolic 
murmur at the apex. Roentgen-ray showed “generalized enlargement, 
aortic configuration.” Important diagnostic points were evidently neglected. 
\ third patient, age 52, died of encephalomalacia and hypertensive heart 
disease. Autopsy showed mitral valvulitis, active-inactive. No murmurs 
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were heard. The electrocardiogram had shown only left axis deviation, 
and the roentgen-ray picture had been interpreted as generalized cardiac 
enlargement, hypertensive type. The fourth patient, with mitral and aortic 
valvulitis, died of bronchogenic carcinoma. The pulmonary rales of the 
mantle pneumonia around this lesion apparently blanketed the murmurs since 
no murmurs were heard in this case. 


DISCUSSION 


Rheumatic heart disease of old age is an important clinical problem 
because of its high incidence as a disease and as a cause of death. It is 
more than a question of a minor inactive valvular lesion hastening the onset 
of failure in arteriosclerotic or hypertensive heart disease. Although age 
of acquisition is difficult to determine, we found a history of rheumatic 
symptoms under 10 years’ duration in four of the 19 in whom the rheumatic 
history was clear (table 4). The duration of symptoms of congestive fail- 
ure was less than three years in 17 of the 31 advanced cases. In 16 of the 
31 advanced cases the typical signs of active carditis seen in younger patients 
were apparent. One reason for initiating the present study was the frequent 
clinical and pathological finding of this typical active rheumatic carditis. 
The other reason was to point out the diagnostic errors and difficulties 
encountered in this age group. 

The clinical criteria used to designate cases as active lesions were the 
presence of febrile rheumatic recurrences, signs of acute carditis, in some 
cases subcutaneous nodules, and corrohorative laboratory data (elevated 
sediment rate, leukocytosis, positive electrocardiographic findings). The 
pathological criteria were the generally accepted ones based on the works 
of Aschoff, Coburn, Talajev, Klinge, White, Swift, and others. They were 
as follows: more recent inflammatory reactions of the valves or other parts 
of the heart or serous membranes, fibrinoid swelling of the ground substance, 
focal necrosis, tendency to hemorrhages in these tissues, typical Aschoff 
bodies in the myocardium or MacCallum’s patches in the form of mural 
granulomas. They were less frequently found than in the young, but 
more frequently than is the general opinion. 

The valves most often involved were the mitral valves. All but one 
of the 50 cases had a mitral lesion. As pointed out before, the one case 
without a mitral lesion was a patient with congenital heart disease and 
involvement of the tricuspid and pulmonic valves only. Seventeen cases 
had aortic valvulitis, 10 had tricuspid valve lesions. Pericarditis was found 
in four cases, and MacCallum’s patches also in four. 

While the diagnosis of clinical activity was confirmed at post mortem 
in all 16 cases in which it was made, the diagnosis of rheumatic heart disease 
generally, and the valves involved particularly was made in 84 per cent of 
the more advanced rheumatic heart disease cases and in 62 per cent of the 
minor lesions. (See the preceding section on analysis of diagnostic 
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errors.) Errors of diagnosis have been reported from several institutions 
and they do occur in every hospital and in every group of patients. The 
errors can be broken up into the following subgroups: (a) cases having 
a murmur which was missed by fault or on account of poor conditions of 
examination or where the murmurs were blanketed by extracardiac condi- 
tions, bronchial or pulmonary rales or muffled by emphysema of the lungs, 
(b) cases in which the murmurs were noted but not properly evaluated, (c) 
cases in which on account of auricular fibrillation no murmurs were heard, 
(d) cases without murmurs because the valvular lesions were not of such 
a degree as to produce murmurs, (e) and finally, errors are committed 
because of the frequent findings of only systolic murmurs in the presence 
of mitral stenosis, or because the examiner does not bear in mind the possi- 
bility of rheumatic heart disease in this age group. 

Of the associated diseases the frequency of hepatic and pulmonary dis- 
eases is striking. Autopsy showed liver damage in all 31 cases of advanced 
rheumatic heart disease. In the total of 50, the hepatic condition was 
diagnosed as cardiac cirrhosis in 10, chronic passive congestion with cellular 
necrosis and fatty degeneration in six, chronic passive congestion with cen- 
tral cirrhosis in four, Laennec type cirrhosis, chronic hepatitis and amyloid 
infiltration of the liver each in one instance. The cause of this frequency 
of liver lesions was partly due to preceding repeated heart failures and stasis, 
partly to the frequency and extent of anoxemia, and to the simultaneous 
presence of nutritional deficiencies. 

Pulmonary lesions : The frequency of dyspnea and cyanosis with minimal 
cardiac lesions is a feature seen in’ rheumatic heart disease of old age. In 
this study it was found usually to be due to emphysema or pulmonary arterio- 
sclerosis or to anemic anoxemia. Congestion, infarcts, and pneumonias are 
more frequent here than in rheumatic heart diseases of the young. In the 
50 autopsied cases, 18 such instances were found, not counting chronic 
passive congestions. The pneumonias developed so often because the soil 
was favorable for bacterial invasion.’"* On the other side of the ledger were 
found the frequent cases of failure which develop in a well compensated 
heart after an attack of pneumonia or upper respiratory infection. 

Arteriosclerosis of the senile or of the hypertensive type (hypertension 
was present in 26 per cent of the cases) was another associated disease 
frequentiy causing diagnostic difficulties for the pathologist as well as for 
the clinician. Some cases showed at autopsy, old arteriosclerotic changes 
with superimposed typical rheumatic lesions, others showed at one part of 
the heart, aorta, or coronary arteries degenerative changes, at other parts 
active rheumatic lesions. And finally it deserves to be noted that while 
the rheumatic lesions in most of the cases were such that old and recent 
lesions were present side by side, in four of the cases only the evidence of 
recent lesions was demonstrable 
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SUMMARY AND CONCLUSIONS 


1. A clinical-pathological study of findings in rheumatic heart disease 
in old age is presented. 

2. Among 263 consecutive autopsies, 50 cases (19 per cent) of rheu- 
matic heart disease between the ages of 40 and 81 (average 57.3 years) 
were found. Twenty-eight per cent of the group was between the ages of 
40 and 50 and 72 per cent between 50 and 81 years. These figures indicate 
that rheumatic heart disease is quite frequent in old age. If sought with 
the same diligence as is rheumatic heart disease of the young, the correct 
diagnosis would be made more frequently. 

3. A positive history of rheumatic fever was obtained in 19 of the 31 
more advanced cases and in 20 of the total group (40 per cent). 

4. In 16 of the 50 cases (32 per cent) clinical activity was found in the 
wards, and confirmed at necropsy. A chart review indicated activity in 
four more cases making a total of 20 patients (40 per cent) with signs of 
activity. 

5. Rheumatic heart disease, active, was the chief cause of death in at 
least 32 per cent of the patients in this series. Rheumatic heart disease 
was the chief cause of death in 64 per cent of the total having this lesion. 

6. Hypertension was found in 13 (26 per cent) of this series. Seven 
of these died from causes related to hypertension. 

7. Pathologic lesions in the liver were found clinically in 76 per cent, 
and at necropsy in 86 per cent of the cases. Cardiac cirrhosis at autopsy 
was reported in 10 (20 per cent), fatty degeneration of the liver cells in 
six additional cases. 

8. Significant pulmonary complications, aside from pulmonary con- 
gestions were reported in 18 (36 per cent). There were five cases of pul- 
monary infarct, five cases of pneumonia, and two of tuberculosis. 

9. A correct diagnosis of rheumatic etiology was made in 62 per cent 
of the total series and in 82 per cent of the 31 more advanced cases. 

10. Causes of errors in the cases not diagnosed correctly are analyzed. 
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CLINICAL EVALUATION OF DISODIUM SUCCINATE, 
INCLUDING A REPORT ON ITS INEFFECTIVENESS 
IN TWO CASES OF SEVERE BARBITURATE 
POISONING AND SOME TOXICOLOGIC 
NOTES ON OTHER SUCCINATE 
SALTS * 


By Morris Zuckersrop, M.D., Brooklyn, N. Y., and Irvinc Graer, M.D., 
New York, N. Y. 


THE significance of succinic acid in biologic oxidation and reduction is 
not fully understood. That it may be important is indicated by the fact that 
most normal tissues contain succinic dehydrogenase, which is very active and 
can account for the rapid oxidation of substrate amounts of succinate in 
tissue slices in vitro.‘ Furthermore, the presence of succinate in the Krebs 
cycle can explain its role as a catalyst in the oxidation of carbohydrates and 
fats by certain tissue homogenates in vitro.” The following scheme of re- 
lationships is generally accepted *: 

oxidized reduced 
succinate + succinic dehydrogenase — fumarate + succinic dehydrogenase 


oxidized 
—+ succinic dehydrogenase 


reduced Cytochrome 


succinic dehydrogenase + O2 + 
system 

In 1939, Quastel,* investigating the mode of action of barbiturates, 
found that this class of compounds depressed the R. Q. of brain tissue and 
inhibited the utilization of glucose and lactic and pyruvic acids. However, 
succinic acid oxidation was not inhibited. 

This observation lay dormant from a clinical point of view until 1943 
when Soskin and Taubenhaus ° gave 22 grams of disodium succinate as a 
10 per cent solution intravenously over a period of five hours to a patient 
who had taken 3.5 grams of Seconal and Allonal and had not responded to 
1083 mg. of picrotoxin given over a period of two to three days. A dram- 
atic recovery ensued. This work was followed by experimental work in 
rats, and these observers found that disodium succinate could diminish the 
duration of barbiturate anesthesia in these animals. 

While Quastel’s work has been repeated and confirmed, the work of 
Soskin and Taubenhaus has not been regularly confirmed, although in man 

* Received for publication September 15, 1949. 
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The drugs were furnished and the work supported by a grant from Brewer & Company, 


Inc., Worcester, Massachusetts. 
905 


| 
| 


906 


MORKIS ZUCKERBROD 


AND IRVING GRAEF 


Barrett ° has evidence to show that disodium succinate is an effective ana- 
leptic in barbiturate depression. Along experimental lines, most of the 
work *** shows that disodium succinate does exert a protective and ana- 
leptic effect in barbiturate anesthesia, but it is much less marked than indi- 
cated by the earlier report of Soskin and Taubenhaus. Some workers claim 
the analeptic effect is the result of diuresis and enhanced excretion of the 
drug.’® Shorr "' suggested that the disodium succinate may be of benefit in 
barbiturate poisoning only when the acid-base balance is upset, and then 
the benefit is derived from the sodium ion alone. 

Aside from the action on the nervous system, Proger '* has proposed 
other actions for the succinate ion. He reported that the injection of di- 
sodium succinate into anesthetized dogs could prevent the electrocardio- 
graphic changes induced by anoxia. Total oxygen utilization was not in- 
creased, but there was an increase in A—V oxygen difference, and this was 
accompanied by a fall in cardiac output. 

Furchgott and Shorr ** working with tissue slices, obtained quite dif- 
ferent results. These investigators found that the succinate ion will cause 
significant increase in oxygen uptake by a variety of tissues when it is present 
in substrate concentration (44 to 88 mg. per cent). This increased oxygen 
uptake is chemically the equivalent of the conversion of succinate to fuma- 
rate. Catalytic effects were not observed except occasionally with kidney 
slices. The conversion of succinate to fumarate per oxygen atom utilized 
may yield one-half to one-third of the energy liberated by the oxidation of 
glucose. However, these authors found this energy to be unavailable for 
energy-requiring metabolic processes in the tissues which they studied in 
vitro. Moreover, when present in such substrate concentrations, the suc- 
cinate competed with normal substrates for the available oxygen and the 
succinate oxidation predominated. At low oxygen tensions, succinate, al- 
though increasing oxygen uptake, actually decreased COz production; along 
with this fall in COs there was decreased production of acetylcholine by 
brain, urea by liver, high energy phosphate by cardiac and smooth muscle, 
and ammonia by kidney. If these results on tissue slices in vitro may be 
applied to intact animals, the use of succinate may be dangerous in the 
presence of impaired blood supply. 

In humans, Barrett * has found that the intravenous administration of 
disodium succinate increases the depth and frequency of respiration and 
produces a flushing of the blush areas. His dosage schedules were variable 
(up to 60 grams) and determined empirically, but he noted no significant 
blood pressure changes or any adverse effects. 

If the succinate ion can act as (a) a catalyst and effect an increased A~V 
oxygen difference, (b) an easily oxidized material when normal metabolic 
pathways are blocked, and (c) a vasodilator, it might be useful as medication 
under conditions of tissue anoxia and diminished blood supply, e.g., cor 
pulmonale, coronary artery insufficiency, peripheral vascular disease. 
Furthermore, if the succinate ion has an anti-barbiturate action, it would be 


| 
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of interest to observe its effect on the hypotensive action of the barbiturates. 
It was the object of this study to examine the effects of intravenous disodium 
succinate upon various forms of tissue anoxia and the barbiturate-induced 
blood pressure fall in human subjects. 


METHOps 

This study was carried out on the Third (N.Y.U.) Medical Division, 
Goldwater Memorial Hospital, Welfare Island. 

I. General Effects: To assess the general effects on humans, a group of 
40 patients was selected. Their ages varied from 40 to 70 years, and they 
had no evidence of circulatory insufficiency of any sort. There was no 
evidence of any acute illness at the time the medication was administered. 
The distribution of patients according to diagnosis was: 


Rheumatoid arthritis 

Generalized arteriosclerosis 
Central nervous system syphilis ... 
Parkinson's disease 

Postero-lateral sclerosis 

Lupus erythematosus 

Chronic exfoliative dermatitis 
Polycythemia vera 

Laennec’s cirrhosis 


Initially, one gram of disodium succinate was administered intravenously 
over a period of five minutes, and the skin color, temperature, pulse, blood 


pressure, and electrocardiogram were observed over a 24-hour period. All 


subjective complaints were recorded. 

The dose of disodium succinate was then increased by one gram incre- 
ments until a total of 5 to 6 grams was given at the rate of one gram per 
minute. Such dosage, it was calculated, would bring the succinate ion con- 
centration into the range of catalytic concentration when equilibrium be- 
tween blood and tissue spaces was established. More rapid administration 
was tried, using 2 and 3 gram doses at the rate of 2 grams per minute in 
some patients. 

Il. Effect on Patients With Circulatory Insufficiency. Ten patients with 
manifestations of circulatory insufficiency (cardiac and peripheral) were 
given disodium succinate in 5 gram doses at the rate of one gram per minute 
either daily or every other day for five doses. Note was made of skin color, 
temperature, oscillometer readings, and subjective improvement in the pe 
ripheral vascular group. In the cardiac group, pulse rate, electrocardio- 
graphic and blood pressure changes were noted. 

III. Anti-Barbiturate and Catalytic Actions: (A). Since the succinate 
ion is supposed to have specific antibarbiturate action, 11 patients with hyper 
tension were narcotized with 0.6 gm. of sodium amytal given in 0.2 gm. 
doses orally at hourly intervals. The blood pressure reaction was followed, 
and when it became stabilized, 5 grams of sodium succinate were injected 
intravenously at the rate of one gram per minute. The blood pressure and 
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electrocardiographic changes and degree of responsiveness were noted for 
six hours. 

Through the courtesy of Dr. William S. Tillett, Director of the Third 
(N. Y. U.) Medical Division, and the cooperation of Dr. Barbara Parker 
and Dr. Frederick Hanold of the Psychiatric Medical Service and the Drug 
and Formulary Committee, Bellevue Hospital we were enabled to test the 
effectiveness of sodium succinate in two patients deeply poisoned by the in- 
gestion of large amounts of barbiturate and non-responsive to ordinary 
stimulants or the convulsant drugs commonly used in the therapy of bar- 
biturate poisoning. 

(B). If the succinate ion can increase A-V oxygen difference and lessen 
cardiac output, and increase the dissociation of oxyhemoglobin, it should be 
of value in chronic cor pulmonale. Three patients with convincing clinical, 
x-ray, and electrocardiographic evidence of chronic cor pulmonale were given 
courses of intravenous injections of disodium succinate, consisting of five 
daily injections of 5 grams, given at the rate of one gram per minute. 
Electrocardiograms and ability to walk were used as indices of changes. 

(C). Similarly, disodium succinate should prevent the electrocardio- 
graphic changes induced by exercise in subjects with coronary insufficiency. 
Seven patients who developed characteristic ST segment and T-wave 
changes during the Master test ‘* were given 5 grams of disodium succinate 
intravenously at the rate of one gram per minute to see if these electro- 
cardiographic changes could be prevented. 

(D). If lactic acid is formed during the anaerobic phase of carbohydrate 
break-down in muscle work, the administration of disodium succinate should 
hasten the removal of this metabolite, since this process is dependent upon 
adequate oxygen supply. The exercise performed was vigorous flexion and 
extension of the fingers of one hand, and blood from the antecubital vein 
of that extremity was used. Five grams of disodium succinate were admin- 
istered, given at the rate of one gram per minute. The work performed 
before and after succinate administration was as nearly identical as such 
voluntary effort could be. Lactic acid was determined by the method of 
Barker and Summerson. 

IV. Toxicity Studies: The sodium content of disodium succinate is 28 
per cent. In certain disease states where succinate use might be desirable, 
adverse effects might be anticipated from the intravenous administration of 
such large amounts of sodium. It was therefore decided to compare the 
toxicity of some other succinate salts with the disodium salt. 

Disodium, monosodium, and ammonium succinate were administered 
intraperitoneally and intravenously to seven to eight week old female white 
mice of 15 to 20 grams weight, to determine the LDso and the effect of speed 
of administration and concentration of solution upon the lethal dose. 

The LDjoe was approximated by starting at a dosage of 9 gm./kilo, and 


decreasing this level by units of 1.5 gm./kilo. At the LDioo, the dosage was 


i 


CLINICAL EVALUATION OF DISODIUM SUCCINATE 909 


decreased by 0.5 gm./kilo units until an LDse was reached. Two mice were 
used for each intravenous dosage level, and eight mice for the intraperitoneal 
route. 

RESULTS 


1. General Effects: In the human subjects, only the 30 per cent solution 
of disodium succinate was used. The pH varied from 7.0 to 8.4 and the 
injection rate was set at one gram per minute. About 20 seconds after 
injection begins, the subject usually coughs. About a minute after injection 
is started, patients note an ammoniacal taste and a sense of burning in the 
pharynx. About three minutes after injection, a few have complained of 
pounding in the head, substernal oppression, and a burning sensation all over 
the body. A flush starting around the nose and lips begins about this time 
and rapidly spreads to involve the face and neck, becoming quite marked. 
There is some acceleration of the pulse and a rise of 10 mm. of systolic and 
diastolic blood pressure. The flush lasts about 20 minutes. The constant 
flushing dose is 5 grams given in five minutes. If three grams are given in 
this time, a flush appears in about half the cases. No change occurs in the 
temperature or color of the extremities. As measured by the oscillometer, 
there are no changes in blood flow. No electrocardiographic changes have 
been noted in these subjects. No benefits in symptoms or course of the 
underlying disease states were reported by patients or observed by us. 

II. Circulatory Insufficiency: Table 1 summarizes the results in a group 
of 10 patients with manifestations of circulatory insufficiency : 


| 


Diagnosis No. of | Objective Findings Subjective Findings 


\rteriosclerosis obliter- 3 No change in area of gan-| No relief of pain 
ans and gangrene | grene | 
\rteriosclerosis obliter- 2 | No change in skin color, No relief of night cramps; 
ans temperature or oscillomet-| no increase in ability to 
| er readings | walk 
Buerger's disease | No change in skin color,| No relief of pain or increase 
temperature or ulcers in ability to walk 
Angina pectoris | No change in E.C.G., pulse) No decrease in frequency 
rate, or blood pressure | attacks 
| 


The dose and mode of administration of the disodium succinate were detailed 
previously under the section “Methods.” 

IlI. Anti-Barbiturate and Catalytic Actions: 

(A) Anti-Barbiturate Action: In all 11 hypertensive patients the admin- 
istration of sodium amytal induced a drop in blood pressure. Administra- 
tion of the disodium succinate was followed in all cases by a prompt rise in 
blood pressure which persisted for one to two hours. In seven patients this 
rise was slight, not reaching the pre-narcosis level. In one patient who had 
previously had a sympathectomy and later died of malignant hypertension, 
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the blood pressure rise exceeded the pre-narcosis level. The details are 
given in table 2. 

An analeptic action (unrelated to blood pressure changes) was noted in 
half the cases, and was characterized by definite but slight increased respon- 
siveness for about 10 minutes after the injection of the succinate. In two 
cases, this increased responsiveness was quite marked (both patients had 
mental deterioration from cerebral arteriosclerosis) and lasted 45 minutes. 
Continuous infusion of 15 grams of disodium succinate as a 5 per cent 
solution over a 90-minute period was ineffectual in three cases. 


II 


The Effect of Disodium Succinate on the ee Action of Barbiturate 
(Sodium Amytal) in Essential Hypertension 


| 


Patient Pre-Narcosis Blood Narcosis Blood | Post-Succinate | Duration of Succinate 
Pressure* | Pressure* B. P.* | Effect 

Minutes 

H. K. 190/100 165/70 180/100 80 

G. M. 200/140 190/124 230/150 60 

m4 230/140 200/135 210/140 55 

D. P. 200/100 140/70 200/90 55 

A? 190/95 130/80 160, 100 | 80 

G. K. | 250/160 210/150 250/150 90 

* 180/110 140/90 160/110 115 

W. B. 188/120 160/110 170/120 60 

E. S. 200/120 180/100 180/110 75 

Mire 200/110 130/80 230/150 Myocardial infarct 

H. K. 190/100 180/80 190/90 


*mm./Hg 


(B) No analeptic action was observed with disodium succinate in the 
two cases of profound barbiturate intoxication. The details follow. 


The first patient, a 64 year old man, ingested 40 tablets of sodium alurate. Upon 
admission to the hospital three hours later, he was in coma with cyanosis, circulatory 
collapse, and absence of all reflexes. Large amounts of barbiturate were recovered 
from the gastric washing. 

The shock was successfully treated with intravenous fluids and continuous oxygen 
by tracheal catheter. Despite picrotoxin, caffeine and benzedrine, there was no relief 
of the coma. 

Consequently about 24 hours after the ingestion of the barbiturate, it was felt 
that it would be in order to try disodium succinate. Forty c.c. of a 30 per cent solu- 
tion (12 gm.) of disodium succinate were given intravenously over a 20 minute period. 
No response was noted except for a transient flush, tachypnea, and a slight blood 
pressure rise (10 mm. Hg systolic and diastolic). Further therapy was deemed in- 
advisable because of the presence of bilateral basal pulmonary rales. 

rhe patient was maintained on oxygen and intravenous fluids. Five days after 
the ingestion of the alurate the patient regained consciousness. At this time there 
was no evidence of residual nervous system damage. 

The second patient was a 35 year old man who swallowed 100 Tuinal capsules 
(300 grains). When first seen the patient had been in coma for 36 hours. He had 
made no response to picrotoxin, benzedrine, or caffeine. There was absence of all 
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deep and superficial reflexes. Blood pressure was 140/60, and patient was being 
maintained on intravenous fluids and continuous oxygen. 

An infusion of disodium succinate was started and 72 gm. were administered 
by intravenous drip over a six hour period. No definite analeptic action was noted, 
though there was definite flushing of the blush areas and tachypnea while the medi- 
cation was being administered. Mild pulmonary edema developed toward the end of 
the infusion. 

After five days of supportive therapy (about five and one-half days after in- 
gestion of the drug), the patient regained consciousness without residual neurologic 
damage. 


(C) Anoxic Anoxia (Chronic Cor Pulmonale): No effect, either im- 
mediately after completion of the injection, or a day after completion of the 
course of injections, was seen in the three patients. Neither their resting 
blood lactic acid levels nor the lactic acid levels following exercise were 
altered by the injection of disodium succinate (table 4). 

(D) Effect on the Master Two-Step Test: In only one of the seven 
patients in which ST segment and T-wave changes developed on exercise 
were such changes apparently prevented by intravenous succinate adminis- 
tration. This one exception was an individual who was not equally tachyp- 
neic after both exercise tests, so that exact comparison is not possible." 
Table 3 summarizes these effects. 


Taste III 


Effects of Disodium Succinate 


Objective Findings 


Effects No. of Patients Subjective Findings 


11 | 5 were more responsive, 
(Essential 11 had blood pressure 
hypertension ) rise after fall had been 
YI | 


Analeptic 


induced by sodium am- 


ytal 


oxygen dissociation | 
. Bronchiectasis, em- : | Noimprovement in dysp-| No change in cyanosis or 
physema, cor pul- | nea or ability to walk E.C.G. 
monale | Did not prevent E.C.G. 
. Coronary insuffi- | changes on Master 2- 
ciency | step test. 


(E) Effect on Lactic Acid Production: In six of 12 patients, lactic acid 
production after succinate administration and exercise was less than without 
succinate. In three of these six, the decrease was marked. In the remain- 
ing six, lactic acid production remained unchanged in three, slightly in- 
creased in two, and markedly increased in one. There was no apparent 
circulatory impairment in the exercised extremity, nor could the results be 
correlated with the primary diagnosis. Table 4 presents these data in detail. 

It has been stated ** that one of the methods of differentiating primary 
from secondary polycythemia lies in the blood lactic acid response to exercise. 
In primary polycythemia exercise is supposed to induce a fall, whereas in 
secondary polycythemia exercise produces the usual rise in blood lactic acid. 


Saad 
| 
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Two patients with polycythemia, one primary, the other secondary to 
chronic bronchitis and emphysema were studied. In both, exercise induced 
a distinct rise in blood lactic acid. Neither the level reached after exercise 
nor the subsequent decline during rest was much influenced by the admin- 
istration of the disodium succinate. The last two cases in table 4 represent 
these patients. 
Taste IV 
Effect of Disodium Succinate on Blood Lactic Acid Levels 


| | 
Resting |Lactic Acid After Suc- |“fter Exer 
Patient Age Diagnosis Hever in se in Me cinate In 
Mg. % | In Me. % 
B.M. | 70 | Generalized arteriosclerosis S ft 4 8.5 
Bes Boe 75 | Generalized arteriosclerosis 9 28 12 19 
G. S. | 48 hromboangiitis obliterans 43 13 19 
F.R. 61 | Cor pulmonale 6 30 
L. Z. | 39 Luetic aortic insufficiency 6 20 é | & 
J. B. 70 | Generalized arteriosclerosis 8 23 9 17 
67 Generalized arteriosclerosis 8 | 22 
W.B 75 Generalized arteriosclerosis 2 12 3 } 13 
) My A 40 Diabetes mellitus & 13 9 16 
K. | 61 | Generalized arteriosclerosis 16 | 6| «(19 
i.K. | 60 Postero-lateral sclerosis 9 | 14 7 } 19 
rH. | 44 | Heart disease, unknown etiology | Xs 31 9 34 
R. F. 50 > Polycythemia 16 54 10 42 
R. 21 35 


IV. Toxicity Studies: The following tabulation gives the LDso of di- 
sodium, monosodium and ammonium succinate administered as 30 per cent 
solution to white mice at the rate of 0.1 ¢.c. per minute 


Material pH LD 


30% disodium succinate 7.0 4.5 gm. /kilo 
30°, ammonium succinate 5.8 1.25 gm./kilo 
30% monosodium succinate 5.8 1.5 gm./kilo 


A speed-dose relationship was noted in determining the toxicity of these 
compounds. For example, the LDse of monosodium succinate is 1.5 
gm./kilo., given at the rate of 0.1 c.c. per minute. If the speed of injection 
is doubled, all the animals die at this dose. Similarly, on intraperitoneal 
administration, if the LDso is diluted with 4+ volumes of water, only an oc- 
casional animal dies. A similar relationship in regard to the flushing dose 
was noted in humans. 

In white mice, monosodium succinate is three times and ammonium suc- 
cinate four times as toxic as the disodium salt. The mode of death (gen- 
eralized convulsions ) was the same with all the compounds, and would seem 
to be a specific effect of the toxicity of the succinate ion rather than a function 
of the pH of the solution or the ammonium ion. 


V. Adverse Effects: Disodium succinate has been intravenously admin 
istered by us altogether about 300 times. Adverse effects were noted in 


three instances as follows: 
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Case 1. A 52 year old male patient with rheumatoid arthritis (in whom there 
was no evidence of any valvular lesion or coronary insufficiency) developed a marked 
tachycardia with dyspnea and bilateral basal rales following the administration of 4 
grams of disodium succinate in five minutes. This lasted about 15 minutes, and dis- 


appeared without treatment. 

Case 2. A female patient, aged 59, who had hypertension and electrocardio- 
graphic evidence of old myocardial infarction was given sodium amytai to note the 
blood pressure response. There was considerable drop in blood pressure (from 
200/100 to 130/60) but she had no symptoms. Ten minutes after the injection of 5 
grams of disodium succinate, she developed severe interscapular pain with the clinical 
and electrocardiographic picture of myocardial infarction and clinical recovery in five 
weeks. 

Case 3. A 50 year old male patient with cirrhosis of the liver and generalized 
arteriosclerosis, whose electrocardiogram was normal and who had no symptoms 
or signs of heart disease, was given 0.33 gm. of disodium succinate in 30 seconds. 
He began to cough, became pulseless, and died in a few minutes despite resuscitative 
measures. The mode of death was that of sudden cardiac standstill. Autopsy showed 
an old myocardial infarction. 


Because the detailed pharmacology of the succinate ion is still unknown, 
any explanation of these adverse effects must be in the realm of speculation. 
The work of Furchgott and Shorr on tissue slices ** suggests one explanation 
for the apparent toxicity in the intact organism. It is quite conceivable that 
in Cases 1 and 3, before mixing and diffusion could be effective, a high suc- 
cinate ion concentration reached the myocardium. In Case 1, temporary 
myocardial failure may have been induced by the “anoxia” resulting from 
the consumption of much of the available oxygen by the succinate rather 
than by the normal energy producing substrates. In Case 3, the myocardial 
anoxia may have been even more severe because of the co-existent coronary 
artery disease. Another possibility is that the sudden cardiac standstill may 
have been the result of some deleterious action of the succinate ion on the 
medullary centers. 

In Case 2, a complicating factor was added by the induction of a relative 
hypotension by sodium amytal. However, this was well tolerated by the 
patient, and it was not until after the succinate was administered that the 
patient developed any signs or symptoms. Presumably the combination of 
diminished coronary flow from the relative hypotension and coronary artery 
narrowing with the oxygen-depriving action of the succinate ion was suf- 
ficient to precipitate the myocardial infarct. 

In connection with our observations in Cases 1 and 3 it was with in- 
terest that we noted the recent report by Dwyer, Kronenberg and Saklad 
of the development of severe angina pectoris during the injection of sodium 
succinate in a 65 year old female who was being given the drug for the relief 
of leg pain attributed to arteriosclerotic peripheral vascular disease. Elec- 
trocardiographic changes noted after the injection included slight depression 
of the ST interval in Lead I and CFs and Ts inversion. After five days 
another electrocardiogram showed Ts upright and T2 of greater amplitude. 


| 
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GENERAL DISCUSSION 


If the Krebs cycle represents the main pathway of carbohydrate and 
possibly protein and fat metabolism in man, then succinic acid occupies a 
strategic position in energy liberation. 

Succinic acid is in the middle of the cycle, in a position where it can 
yield considerable energy by further oxidation and yet past the initial portion 
of the cycle where oxygen lack or enzyme system injury might bring to a 
halt the liberation of energy. From its position in the cycle it would seem 
that, as an easily utilizable carbohydrate, succinic acid would be of use in 
situations where the supply of glucose and oxygen was limited, or where the 
enzyme systems controlling the degradation of cis-aconitic acid were dis- 
turbed. That such is the case in the utilization of glucose by brain tissue 
in vitro is indicated by the work of Quastel.*| Whether or not this obtains 
in muscle or other tissue is not known. 


(;lucose 
| 
Pyruvic Acid 
| 


Oxaloacetic 
7 
Cis-Aconitic 


Malic Iso-Citric 


Fumaric Alpha Keto-Glutaric 


Succinic 


On the other hand, the work of Furchgott and Shorr ** tends to show 
that succinate is inactive when added in catalytic concentration to tissue 
slices excepting kidney. In substrate concentration in brain, kidney, liver, 
cardiac and smooth muscle, the succinate ion interferes with normal processes 
by successfully competing for the available oxygen. Under conditions of 
anoxia, therefore, the administration of succinate may be harmful. Perhaps 
this offers an explanation for the adverse effects which were observed in the 
three cases previously described. It is conceivable that, in the course of 
injection, before mixing and diffusion could be effective, the concentration 
of succinate in the blood reaching the heart and brain was high enough to 
offer competition in these tissues for the available oxygen. 

The value of the succinate ion in barbiturate intoxication in humans is 
an unsettled question. Its use as an analeptic in short-acting barbiturate 
anesthesia is no guarantee that it would be effective in cases of poisoning 
with the longer acting barbiturates. Before one could be sure of any 
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analeptic action in such instances, a series of carefully studied cases would be 
needed, in which reliable information was available as to the total amount 
of barbiturate ingested, the blood level of barbiturate, and the urinary excre- 
tion of either unchanged barbiturate or degradation products therefrom. 
At present, chemical methods for the determination of barbiturates are not 
exact, and critical studies of the effect of succinate on barbiturate levels have 
not been made. Our experience with two deeply poisoned subjects, nar- 
cotized with long acting barbiturates is not encouraging. 

If the succinate ion does not accomplish that which its position in the 
Krebs cycle indicates that it might, perhaps some of the other intermediary 
carbohydrates might be found effective. Their pharmacology is still quite 
unknown, and even if it is only speculation which suggests that they be tried, 
their possibilities are nevertheless engaging. 


CoNCLUSIONS 

1. Disodium succinate has some anti-barbiturate action. It was without 
analeptic effect in two instances of deep prolonged barbiturate coma in man. 

2. Save for the blush areas, it has no significant vasodilating action. 

3. If disodium succinate acts as a catalyst in increasing A—-V oxygen 
difference, such is not manifest in increasing work performance, or prevent- 
ing electrocardiographic changes in myocardial anoxia. It may diminish 
lactic acid production during exercise, but as yet this is uncertain. 

4. Disodium succinate should be used with caution whenever there is a 
history or evidence of heart disease. 

5. Monosodium and ammonium succinate are more toxic than the di- 
sodium salt. At present their toxicity precludes clinical study. 


_. We are grateful for the technical assistance of Mr. Robert White and Mrs. Victoria 
Salas Aguilar, and we are indebted to Dr. Gerald Lo Grippo and Mrs. Vera Golbey, B.A., 
for the performance of the toxicity tests in mice. 
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STREPTOCOCCAL ANTIHYALURONIDASE TITERS 
IN THE SERA OF PATIENTS WITH RHEU- 
MATOID ARTHRITIS AND GLOMERULO- 
NEPHRITIS* 


By T. N. Harris, M.D., SusAnNA Harris, Ph.D., A. M. DANNEN- 
BERG, Jr., M.D., and J. L. Hottanper, M.D., F.A.C.P., 
Philadelphia, Pennsylvania 


Rtcen?t observations on streptococcal antihyaluronidase in human sera 
have shown that the concentration of that antibody is elevated above the 
normal in acute rheumatic and streptococcal infection. Within the clinical 
groups mentioned it has been found that the mean antihyaluronidase titer is 
higher in acute rheumatic fever than following streptococcal infections, and 
that the range of such titers in the former disease extends above the range 
found in the latter." * ** 

These observations have directed interest to the question of antibody 
levels to this streptococcal enzyme in two other diseases : glomerulonephritis, 
because of its similarity to rheumatic fever in its frequent epidemiologic 
relationship to streptococcal disease, and rheumatoid arthritis, because of the 
importance in its pathogenesis of fibrinoid degeneration of collagen. 

These diseases have been studied in the past in relation to streptococcal 
antigens, particularly in comparison with rheumatic fever. It has in gen- 
eral been found in the case of neutralization tests available in earlier years— 
antistreptolysin and antifibrinolysin—that glomerulonephritis showed a high 
rate of incidence of elevated titers in such tests, similar to that found in 
active rheumatic fever," * but that the incidence of such elevated titers in 
rheumatoid arthritis was only about 30 per cent.”** In the case of strep- 
tococcal agglutination reactions the incidence of elevated titers was high,” *° 
but this has been considered to be due to a non-specific factor in the serum 
of rheumatoid arthritis which tends to lower the suspension stability of 
bacterial cells.'' The more easily interpreted streptococcal serologic data 
have, then, grouped glomerulonephritis with rheumatic fever, in contrast to 
rheumatoid arthritis. Some additional interest in the current investigation 
lay in the fact that the streptococcal antigen involved in the antihyaluronidase 
tests was an enzyme attacking the ground-substance of the tissue involved 
in the pathologic process common to these diseases. 


* Received for publication August 9, 1949 
From The Children’s Hospital of Philadelphia (Department of Pediatrics, School of 
Medicine, University of Pennsylvania), The Children’s Seashore House for Invalid Children, 
Atlantic City, N. J., the Philadelphia General Hospital and the Arthritis Section of the 
Hospital of the University of Pennsylvania. 

This study was supported by grants from the Life Insurance Medical Research Fund 
and the Helen Hay Whitney Foundation 
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METHODS AND MATERIALS 


Clinical Material: The patients whose sera are included in this study 
were seen in an active stage of their disease in the hospitals from which this 
study is reported. The patients with rheumatoid arthritis and glomerulo- 
nephritis were all seen in the winter and spring of 1948-49, and because 
of year-to-year variations in the distribution of antibodies to streptococcal 
antigens in the community ‘* only sera drawn during the same interval were 
included in the case of normal subjects, patients with active rheumatic fever 
and those convalescing from acute streptococcal infection. 

The criteria used for the diagnosis of active rheumatic infection are given 
elsewhere.” The criteria for a diagnosis of active glomerulonephritis in- 
cluded clear-cut history, hematuria, gross albuminuria, elevated erythrocyte 
sedimentation rate and the classical symptoms of this disease. 

Rheumatoid arthritis, as considered in this study, was taken to include 
only those cases in which there was a characteristic insidious onset of joint 
swelling, involving symmetrical joints, accompanied by weight loss and other 
signs of chronic systemic disease with a definite tendency toward the pro- 
duction of joint deformity and an increased sedimentation rate. The ac- 
tivity of the process was evaluated on the basis of the degree of swelling, 
joint effusion, stiffness and height of the sedimentation rate. 

The Serologic Tests: Specimens of serum were prepared and frozen as 
they were obtained, until all the sera to be included had been collected. They 
were then thawed and three simultaneous serologic tests were performed 
for all sera. The antistreptolysin test was done, for comparison with results 
reported in the earlier literature, by a method ** adapted slightly from Todd's 
original method, for better comparison with the antihyaluronidase tests. 
Two antihyaluronidase tests were performed, for the sake of corroboration 
of the results: the mucin-clot-prevention test as described elsewhere * and 
the turbidimetric test by a technic described in a current paper."* To ensure 
validity of the comparisons a specimen of gamma globulin derived from 
pooled human serum was included in each rack of each test as a standard 
preparation of the antibodies. 

RESULTS 


A definite diagnosis of active rheumatoid arthritis was made in 45 cases. 
The antihyaluronidase titers (M.C.P.) of the 45 specimens of serum ranged 
from less than 8 to 1,024, the greatest frequency of titers occurring between 
32 and 128. The geometric mean titer of this group was 72. The anti- 
streptolysin titers ranged from less than 8 to 256, with a mean value of 48, 
and a similar concentration of relatively greater frequencies in the range of 
32 to 128 

The 54 patients with glomerulonephritis, although all had the disease 
in its active form, included a number in whom the acute episode had persisted 
tor a few weeks, because of less active contact with this group of patients 
than with the rheumatic patients. In this group the antihyaluronidase titers 
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(M.C.P.) ranged, again, between less than 8 and 1,024, but the greatest 
concentration of frequencies was at 128 to 512, and the geometric mean titer 
was 146. The antistreptolysin titers for this group showed a similar range 
and maximum frequency and a mean titer of 128. These results, and others, 
are summarized in table 1, which affords a direct comparison of the geo- 
metric mean titers of the antibodies as measured by the three tests in all the 
clinical groups. 

On examination of the mean antihyaluronidase titers in table 1, it can 
be seen that the mean titer observed in rheumatoid arthritis was somewhat 
higher than that found in the normal population and even in convalescents 
from acute streptococcal infection, but was lower than that found in active 
rheumatic fever. In glomerulonephritis the mean antihyaluronidase titer 
was found to be higher than in the rheumatoid and post-streptococcal groups, 
and substantially closer to the mean of patients with active infection, but 
not as high as the latter. 

TaBLe | 


Mean Titers of Streptococcal Antihyaluronidase and Antistreptolysin in Several Clinical 
Groups of Children as Observed during the Winter of 1948-1949 


Antihyaluronidase Antistreptolysin 


Normal 

Scarlet fever, acute 
Scarlet fever, convalescent 
Rheumatoid arthritis 
Glomerulonephritis 
Rheumatic fever 


The mean antistreptolysin titers showed, in general, the same relations 
as the antihyaluronidase, with some difference in that the mean titer was 
found to be only slightly higher in patients with glomerulonephritis than in 
the post-streptococcal group. 

The geometric mean titer gives only an approximate indication of the 
relations and differences involved. In the present case this is especially true 
because a considerable number of sera in the entire group had titers below 
the threshold of the test (less than 8). Accordingly, the distributions of 
titers within each interval of titration of serum are indicated for each clinical 
group in figure 1. This figure contains a graph for each clinical category, in 
which the abscissae are serial twofold dilutions of serum, and each ordinate 
gives the percentage of patients within that category whose titer is as high 
as the corresponding titer or higher. Such cumulative percentage-fre- 
quencies afford a graphic demonstration of the similarities and differences 
among the distributions of titers. 

On examination of figure | it is seen that the graphs of antistreptolysin 
titers show smaller differences among the clinical groups than do the anti- 
hyaluronidase titers. In the former it can be seen that the antistreptolysin 
titers found in rheumatoid arthritis did not differ substantially from the 
normal distribution, except that fewer sera had titers in the lowest range. 
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The cumulative frequencies of antistreptolysin titers in scarlet fever, glo 
merulonephritis and rheumatic fever show small differences among these 
groups, with a tendency toward the occurrence of progressively higher titers 
in the order named. 

The antihyaluronidase titers show somewhat wider differences among 
the clinical groups. The frequent occurrence of very low titers among 
normal subjects and patients with brief streptococcal infection (this ob- 


ANTIMYALURONIDASE 


ANTISTREPTOLY SIN 


NORMAL 

» POST SCARLET FEVER 
RHEUMATOID ARTHRITIS 
GLOMERULONEPHRITIS 
e RHEUMATIC FEVER 


Fic. 1. Cumulative percentage-frequencies of occurrence of antistreptolysin titers and 
antihyaluronidase titers in normal children, convalescents from scarlet fever, and patients 
with active rheumatoid arthritis, glomerulonephritis and rheumatic fever, as observed in the 
winter of 1948-1949. In each graph titers are plotted against the percentage of subjects 
within the clinical group showing that titer or higher 


servation is discussed elsewhere '*) sets these somewhat apart from the dis 
tributions in the other three diseases. In rheumatoid arthritis fewer low 
titers were found, but the upper end of the distribution resembled that found 
among normal subjects and patients convalescent from scarlet fever. The 
distributions of antihyaluronidase titers in glomerulonephritis and rheumatic 
fever were fairly similar in the range of higher titers, the greater frequency 


3 
\ 
\ on 
\ | 
\ \ 
\ \ \ ‘ 
\\ 
\ 
\ 
\ | 
\ \ \ 
» 
‘ 


STREPTOCOCCAL ANTIHYALURONIDASE TITERS 921 


ot which distinguishes these two clinical groups from the others. The dis- 
tribution of these titers in glomerulonephritis differed from that found in 
rheumatic fever, however, in the lower ranges, in that very low titers were 
seen to occur in the former disease but not in the latter. 


DISCUSSION 


The data presented above would appear to indicate quite clearly that the 
pattern of antihyaluronidase titers in rheumatoid arthritis is distinct from 
that found in rheumatic fever. The measurable titers are in general dis- 
tributed in proportion to those found after uncomplicated streptococcal 
infection, with a somewhat smaller tendency to occur in the higher titers 
than is the case in the post-streptococcal group. The low antihyaluronidase 
titers in rheumatoid arthritis in comparison with rheumatic fever are quite 
comparable to the lower antistreptolysin titers reported here and in earlier 
studies reviewed above, and with the relative antifibrinolysin titers reported 
in the earlier literature. 

The comparison of the titers found in glomerulonephritis to those we 
have found in the same year in rheumatic fever is, however, less simple. 
The distribution of the measurable titers in glomerulonephritis is fairly 
comparable to that which we have found in rheumatic fever during the same 
year, in the case of both antibodies. In spite of this, the mean titers are 
lower in the case of glomerulonephritis, because a number of very low titers 
were found in that disease but not in rheumatic fever. The occurrence of 
some very low titers in glomerulonephritis resembles the picture found after 
acute streptococcal infections, whereas the distribution of higher titers re- 
sembles the situation in rheumatic fever. It is not possible at this time, 
and with the relatively small number of cases studied, to resolve this ap- 
parent paradox. The degree of similarity between the frequency distribu- 
tions of antihyaluronidase titers in glomerulonephritis and rheumatic fever 
does not affect the limited usefulness of this test toward laboratory diagnosis 
in rheumatic fever, since the two diseases do not offer a problem in differen- 
tial diagnosis. However, this partial similarity of distributions does have 
implications as to the possible significance of the relatively higher anti- 
hyaluronidase titers in active rheumatic fever. In an earlier discussion of 
this subject it was pointed out that this relatively higher range of anti- 
hyaluronidase than antistreptolysin titers in active rheumatic fever, in com- 
parison with acute streptococcal infection, might well be due to special cir- 
cumstances of the serologic reaction to an antigen produced in small quan- 
tities over a prolonged period of contact between the streptococcus and the 
tissues of the rheumatic host. The partial similarity of distributions of 
relative antihyaluronidase titers in a different disease, but one similar to 
rheumatic fever in its epidemiologic relations to the hemolytic streptococcus, 
would seem to lend some support to this possible explanation. 
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SUMMARY 


Streptococcal antihemolysin and antihyaluronidase have been measured 
in the sera of patients with rheumatoid arthritis and glomerulonephritis. 
The antihyaluronidase and antistreptolysin titers in the former disease were 
found to be quite distinct from those in active rheumatic fever. In glo- 
merulonephritis differences were found from the distribution in active rheu- 
matic fever in that a number of low titers were encountered in the former 
The distribution of the higher titers in glomerulonephritis was, however. 
found to be fairly similar to those found in rheumatic fever during the same 
year. 


We are indebted to Dr. Henry L. Barnett of The New York Hospital for a number of 
the sera of patients with acute glomerulonephritis 
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THE NON-INFECTIOUS NATURE OF THE GUIL- 
LAIN-BARRE SYNDROME WITH A POSSIBLE 


EXPLANATION FOR THE ALBUMINO- 
CYTOLOGIC DISSOCIATION * 


By NorMAN Reitman, M.D., F.A.C.P., and Kart Roruscuitp, M.D., 
F.A.C.P., New Brunswick, N. J. 


THe Guillain-Barre syndrome is a clinical entity which is not often 
diagnosed although its occurrence is not uncommon. The chief reason for 
this is the failure of all attempts to isolate an etiologic agent and also the 
multiplicity of synonyms by which this form of neuritis is known.  In- 
fectious polyneuritis, Guillain-Barré syndrome, acute polyneuritis with facial 
diplegia, Landry’s ascending paralysis, are but a few. To date there have 
been 25 names attached to this clinical picture. It is our intention not to 
further confuse the issue but rather to present two cases fulfilling the 
criteria of the Guillain-Barré syndrome, which were not of an infectious 
nature, and to discuss some of the factors which might account for the 
characteristic spinal fluid findings. 

This disease is not a new one. Osler,’ in 1892, described the first case 
under the name of “acute febrile polyneuritis” and noted its similarity to 
Landry's ascending paralysis. Several other case reports appeared in the 
succeeding 15 years but it was not until 1916 that important additions to 
the clinical picture were made. Patrick * reported two cases of facial 
diplegia with multiple neuritis, thus focusing attention on the cranial nerves, 
and in the same year Guillain, Barré and Strohl * first noted the high protein 
and low cell count in the spinal fluid—the albumino-cytologic dissociation— 
and emphasized the favorable prognosis of the disease. However, in 1918, 
Bradford, Bashford and Wilson,’ and later Casamajor,’ reviewing their 
experiences in the British and American armies respectively, found a fairly 
high mortality rate—about 25 per cent. From then on, the disease has 
been recognized more frequently, with a new name given to it by each suc 
ceeding observer. 

Until recently, all the evidence pointed toward an infectious etiology of 
this syndrome. ‘The type of infection initiating this course of events varies 
greatly; the syndrome has been known to follow in the course of acute upper 


respiratory infections, pneumonia, encephalitis, measles, mumps, scarlet 
fever, influenza, varicella, botulism, tuberculosis, and syphilis. Recently, 
infectious hepatitis and infectious mononucleosis were also found to be pre 
cipitating illnesses. In fact, Hiller and Fox * have suggested that a hetero- 
phile antibody determination be done in every case of the Guillain-Barre 


syndrome. 
* Presented before the New Jersey Neuropsychiatric Association, April 21, 1948. 
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In a clinical complex in which a definite etiologic agent cannot be demon- 
strated, it is quite logical to look for causes other than infections. Thus, 
the syndrome has also been seen in cases of serum sickness, sulfonamide 
poisoning, cervico-dorsal arthritis, diabetes and artificial fever. Dietary 
deficiencies and poisoning by heavy metals are also possible etiologic factors. 

In a syndrome with such widely divergent precipitating causes it is 
remarkable that the clinical picture is as constant as it really turns out to be. 
Guillain, Barré and Strohl,’ in their original paper, laid down certain 
criteria which, in their opinions, had to be met: 


1. Albumino-cytologic dissociation. 

2. Preponderance of motor weakness over sensory disturbances, the 
latter mostly of subjective nature. 

3. Remarkably rapid and complete recovery despite the initial serious 
appearance. 


This last point has been the subject of much discussion. Guillain,’ as 
late as 1936, stated that none of his cases died, yet mortality figures from 
other reliable clinics ***® vary from 20 to 40 per cent. Guillain and Barré 
were probably dealing with a benign form of the disease whereas other 
workers have seen the disease in its more serious manifestations, often ter 
minating in death. An important factor in the prognosis in any case is 
the localization of the lesion. If the upper cord and the bulbar areas are 
involved the prognosis is much worse than if the changes are limited to the 
peripheral nerves of the lower extremities. 

The clinical syndrome is a diversified, but characteristic, one. There- 
fore, we shall present a composite picture as it appears in the literature and 
from personal experience. 

The onset is usually heralded by some upper respiratory infection. Mild 
aching pains in the back and legs and headache are the usual prodromata. 
The latent period varies from a few days to several months, but usually two 
or three weeks. The earliest neurological symptoms are referable to the 
sensory system and are characteristically limited to the distal portions of 
the extremities, such as paresthesias and numbness of the hands and feet. 
Shortly after the onset, the motor signs develop, consisting of bilateral sym- 
metrical weakness and later paralysis. The proximal portions of the limbs 
are chiefly involved. Once developed, the motor signs completely over- 
shadow the sensory changes. They vary from slight weakness to complete 
quadriplegia save for slight wriggling of the fingers and toes. When the 
trunk, diaphragm or intercostal muscles are involved, the prognosis is grave, 
as the chief cause of death is from respiratory paralysis. There is loss of 
reflex response and sensory impairment as well. Cranial nerve involve- 
ment occurs in a great percentage of cases, involving chiefly the facial nerve 
unilaterally or bilaterally. In the latter case the diagnosis of facial paralysis 
is quite difficult to establish. Other cranial nerve abnormalities consist of 
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blurring of vision, dysphagia, dysphonia, palatal weakness, tinnitus, nystag- 
mus, etc. 

Temperature elevation is not marked, especially after the first week. A 
mild tachycardia may be noted. Electrocardiographic changes indicative 
of toxic myocarditis have been reported." 

The spinal fluid findings have been the subject of discussion for many 
years. The characteristic high spinal fluid protein without cellular increase 
has been considered a requirement for the diagnosis by the French authors. 
Some writers have stated that a normal spinal fluid may be present but in 
these cases it has been felt that subsequent examinations would probably 
have revealed the characteristic changes. In general, the protein level varies 
from 80 to 800 mg. per cent and may remain elevated for years. Those 
cells that are present are usually all lymphocytes. A slight increase in the 
spinal pressure has been found, in most cases varying from 150 to 200 mm. 
of water. 

The course of the disease is extremely varied, extending from three 
weeks to two years. As mentioned previously, this is not a benign disease, 
since the mortality rate varies from 14 to 42 per cent. The average mor- 
tality has been approximately 20 per cent. In children, deaths are rare. 

In the differential diagnosis of the Guillain-Barré syndrome, there are 
two important diseases to consider—poliomyelitis and diphtheritic poly- 
neuritis. In poliomyelitis there are no sensory changes. The paralysis is 
spotty and confined to single muscle bundles, whereas in the Guillain-Barré 
syndrome the paralysis is bilaterally symmetrical and involves large muscle 
groups. Also, in the latter disorder, there are apparently no muscle spasms. 
There are no epidemics of the disease and most of the cases occur in the 
colder months of the year following respiratory infections. Further, in 35 
to 50 per cent of the cases of the Guillain-Barré syndrome, one finds cranial 
nerve involvement, whereas in poliomyelitis this occurrence is much rarer. 

The resemblance to diphtheritic polyneuritis is quite close but nose and 
throat cultures and the history of contact are diagnostically important. The 
clinical pictures may be identical, even to paresis of accommodation, which 
is a characteristic of diphtheritic palsy. 

One cannot discuss the problem of diphtheritic polyneuritis without com- 
menting on its importance and prevalence during the recent war. Several 
comprehensive reviews **’* have stressed the fact that cutaneous diphtheria 
is often overlooked and the diagnosis is missed entirely until neuritic or 
radicular symptoms have developed. Even then the true relationship be- 
tween the cutaneous lesion and the polyneuritis is often not realized. 

The differentiation of diphtheritic polyneuritis from the Guillain-Barré 
syndrome may be extremely difficult. Cases have been reported '* where 
the characteristic albumino-cytologic dissociation was present in definitely 
proved post-diphtheritic polyneuritis, the diagnosis being established by 
isolation of the C. diphtheriae from some innocuous cutaneous ulcer. 
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The recent military experiences further showed that atypical diphtheria 
was worldwide. Cutaneous diphtheria with subsequent post-diphtheritic 
neurological changes was observed in the Middle East,"* Germany,"* the 
South Pacific,"* and India.’ One of the authors observed an outbreak of 
diphtheria in Alaska where four cases of “Vincent's pharyngitis’ subse- 
quently turned out to be diphtheria and were not recognized until paralysis 
of accommodation and radiculoneuritis had developed. 

In these atypical cases the mildness of the nasopharyngitis is quite strik- 
ing. Perhaps it is the very mildness which accounts for the high incidence 
of the neuritis; that is, many cases are so mild that they arouse no suspicion, 
no cultures are taken, and the patient is not treated for diphtheria. 

Cutaneous diphtheria is associated with neuritic symptoms in a high 
percentage of cases. Cameron and Muir“ reported 12 cases of paralysis in 
66 cases observed. Wilson ** states that the incidence of neurological com- 
plications in diphtheria varies from 6 to 66 per cent. In general, 10 per 
cent of cases develop polyneuritis or some neurological complication. 

The cases to be presented are interesting because they represent two 
separate instances in which the Guillain-Barré syndrome was not due to a 


preceding infection. 


Cast Reports 


The first case is that of a 53 year old white male, a foundry worker of Italian 
extraction who was first seen on June 13, 1946 for weakness in both legs. The 
patient had been ill with pneumonia seven weeks before, had received sulfonamides 
and had made an uneventful recovery save for a chronic, mildly productive cough. 
No hemoptysis or chest pain was reported. 

About two weeks aiter recovery from the pneumonia, the patient noticed numb- 
ness in the right hand and forearm and shortly thereafter the affected portions be- 
came weak. ‘This condition remained stationary during the next five weeks. Five 
days before being seen by us, while enjoying a sunbath, the patient developed numb- 
ness in the right thigh, rapidly followed by weakness of both lower extremities. No 
paresthesias, headache or other neurological manifestations were present. The pa 
tient had been constipated for the past four days and had had difficulty of urination 
tor the preceding 24 hours. 

Che physical examination revealed a middle-aged white male, not in acute dis- 
tress. The temperature was 100°, the pulse rate 80, the respiratory rate 20, the blood 
pressure 106/64 mm. Hg. ‘The pupils were equal and round, and reacted well to light 
and accommodation. The extra-ocular movements were normal, the sclerae and 
conjunctivae were clear. The fundi revealed a suggestion of bitemporal pallor. Ears, 
nose and throat were negative. The neck revealed marked rigidity. No masses were 
palpated. The thyroid gland was not palpable. ‘There were no dilated neck veins. 
The lungs revealed dullness at the right base and in the left infra-clavicular area, 
with diminished breath sounds and voice sounds over the latter. A few coarse 
rhonchi were heard in both lungs. The heart was normal in size, rate and rhythm. 
No murmurs were heard. The abdomen revealed a distended bladder. No other 
viscera were palpable. The extremities were normal. The neurological examination 
revealed no involvement of the cranial nerves. Marked motor weakness of both 
lower extremities and the right forearm and hand was present. The sensory ex- 
amination was normal. The ankle jerks were hyperactive, the abdominal reflexes 
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absent, the cremasteric reflexes sluggish. No pathological reflexes were found. The 
remainder of the neurological examination was normal. 

The patient was admitted to St. Peter’s Hospital the same afternoon, and a 
lumbar puncture was performed. Clear, colorless fluid was obtained under 135 mm. 
of water pressure. There was a negative Queckenstedt test. The total protein was 
100 mg. per cent and the cell count was 3, all lymphocytes. Spinal fluid sugar was 90 
mg. per cent, chlorides 660 mg. per cent. The gold curve was of the tabetic type. 
The Wassermann test was negative. Urine and blood count were within normal 
limits. : 

On the basis of the history, the physical findings and the spinal fluid picture, a 
diagnosis of infectious polyneuritis, or Guillain-Barré syndrome, was made. The 
lesion in the chest was thought to be an unresolved pneumonia which had pre- 
cipitated the neurologic pattern. However, an x-ray of the chest on the day of ad- 
mission was reported as “revealing evidence of a smooth, clear-cut, well-defined 
lesion extending from the mediastinum toward the central lung field on the left.” 
The possibility of a lung tumor or aneurysm was mentioned. The patient was fluoro- 
scoped and the mass was found to be non-pulsating and seemed independent of the 
aorta; therefore, the diagnosis of aneurysm was abandoned. 

The course in the hospital was rapidly downward. Another spinal puncture four 
days after admission and the day before death again revealed 100 mg. per cent protein 
and 9 cells. On June 15, the patient revealed evidence of hypesthesias below the 
level of D-8 or 9 and the reflexes in the lower extremities became markedly dimin- 
ished. The next day these signs became more marked and the cough which had 
developed was noticeably weaker. There was a definite level at D-6 to 7 with in- 
volvement of the muscles of respiration. The patient was placed in a respirator but 
the temperature climbed to 107° and the patient died by respiratory paralysis on June 
17, 1946, four days after admission. 

Reéxamination by the consulting neurologist shortly after admission had con- 
firmed the findings of the Guillain-Barré syndrome and he had suggested the possi- 
bility of metastases from a lung tumor as the cause. 

We realized we were dealing with the possibility of a tumor of the lung but the 
history of “pneumonia,” the character of onset, the ascending paralysis and the spinal 
fluid findings made us favor an infectious basis. An x-ray of the spine was taken to 
disclose metastases to the vertebrae which might, by compression, produce motor and 
sensory level at D-6 or 7, but none was found. 

At necropsy, the essential findings were: an anaplastic bronchogenic carcinoma 
originating in the mid-portion of the left upper lobe, spreading into the lung paren- 
chyma, involving the lateral wall of the left auricle and one of the pulmonary veins. 
There were metastases to the regional lymph nodes as well as to the liver and both 
adrenals. The spinal cord was found to be compressed by diffuse metastases to the 
extradural fat infiltrating the ganglia and spinal nerve roots, extending from C-7 to 
D-8. Microscopic section of the nerve roots revealed extensive damage to the axis 
cylinders ranging from patchy degeneration to complete disappearance in some 
sections. The essential pathogenesis, therefore, consisted of extradural compression of 
the spinal cord and nerve roots from metastases within the epidural fat. 


Here, then, is a patient with the Guillain-Barré syndrome who had a 
bronchogenic carcinoma with metastases compressing the spinal cord and 
nerve roots as the basic cause of the neuropathy. On perusal of the litera- 
ture, two similar cases were found. One was a case of meningeal car- 
cinomatosis in a 65-year old woman who had marked carcinomatous in- 
filtrations around the spinal cord.’* No primary tumor could be demon- 
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strated. In this case the tumor had not invaded the spinal cord proper but 
had enclosed the nerve roots, partially penetrating into the endoneurium of 
the nerve bundles. There was no evidence of degeneration of any of the 
tracts running in the spinal cord. 

Another case of metastatic carcinoma simulating the Guillain-Barré syn- 
drome was reported from the University of Maryland School of Medicine.” 
This case was a 40 year old white female who complained of eye symptoms 
and headaches following an attack of grippe and then developed weakness 
of the arms and legs with some bladder symptoms. She was thought to 
have an infectious polyneuritis but at necropsy a metastatic carcinoma in 
volving the brain was found. There were also metastases along the verte- 
bral column which were encroaching upon the nerve roots and the cord. 
These three cases are quite adequate illustrations of the importance of car- 
cinoma as an etiologic factor in the production of the Guillain-Barré syn- 
drome 


The second case to be presented is that of a 33 year old white male, an instruc- 
tor in dramatic art at the New Jersey College for Women of Rutgers University, 
who was first seen on October 11, 1947 because of chills, fever and weakness. The 
patient had received a mild laceration of his left palm on October 8 while building a 
prop for a play. He was given first aid and an injection of 1,500 units of tetanus 
antitoxin. Late that same evening the patient developed malaise and fever. The 
wound was redressed the following day and appeared to be clean, but the chills, fever 
and malaise continued, so that on October 11 he was first seen by one of us. 

Examination at that time revealed no abnormal physical findings save for some 
sonorous rhonchi in the lungs. That same evening the patient developed a diffuse 
urticaria which lasted for 24 hours and responded to pyribenzamine and propadrine. 
Despite symptomatic treatment the malaise and fever continued. On October 14 the 
patient complained of severe generalized weakness and was admitted to St. Peter's 
Hospital for further study. The past history was entirely uneventful except that the 
patient had experienced a severe reaction following immunization during his military 
service. 

The examination on admission revealed a young white male in no apparent 
distress. The temperature was 102°, the pulse rate 86, the respirations 20, the blood 
pressure 120/76 mm. Hg. The head was normal. The eyes revealed the pupils to 
be equal and regular, reacting well to light and accommodation; the extra-ocular 
movements were normal. There was some congestion of the conjunctivae; the fundi 
were negative. Moderate congestion of the nose and pharynx was present. The 
neck revealed no definite rigidity but there was some resistance to the extremes of 
flexion ; no nodes were palpable. The lungs revealed generalized sibilant and sonorous 
rales. The heart was normal in size, rate and rhythm; no murmurs were heard 
The abdomen was soft, with no masses or viscera palpable. The extremities were 
normal. The neurological examination on admission was completely normal. 

Laboratory studies revealed hemoglobin 89 per cent, erythrocytes 5,200,000; 
leukocytes 12,900 with 59 per cent polymorphonuclears and 31 per cent lymphocytes. 
rhe urine showed a trace of albumin, no sugar or acetone, and an occasional leuko- 
cyte 

The opinion on admission was that we were dealing with an accelerated form 
of serum sickness although an independent virus infection had to be considered, such 


as lymphocytic meningitis or infectious mononucleosis 
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The patient was placed on Empirin and Pyribenzamine. After 48 hours, his 
temperature returned to normal and remained so throughout the remainder of his 
illness. The malaise and weakness persisted, however, and the nuchal rigidity in- 
creased. A spinal puncture, performed on October 16, was reported normal for 
protein and sugar, with a cell count of 7. On the same day the patient began com- 
plaining of extreme weakness and paresthesias of the fingers and toes. A careful 
neurological examination was again normal, but on the following day a diminution 
of the knee and ankle jerks was noted, all other reflexes being normal. By October 
19 the patient had developed almost complete loss of motor power in both lower 
extremities with absence of knee and ankle reflexes. There was a slight sensory 
loss in the lower extremities as well as diminution of the position sense of the toes 
of the right foot. The patient also complained of paresthesias in both hands. At 
this time the diagnosis of a diffuse myeloradiculoneuritis—Guillain-Barré syndrome 
—was made and another spinal puncture was performed, which this time revealed 
100 mg. per cent of protein and 1 cell, the typical albumino-cytologic dissociation. 

From here on the picture developed in usual fashion with paresthesias of the 
hands followed in 24 hours by marked motor weakness of both upper extremities and 
loss of other reflexes. Weakness of the intercostal muscles developed and a res- 
pirator was kept in readiness but, fortunately, the patient's condition never reached 
the point for its use. 

By October 22, the patient had developed complete quadriplegia and also noticed 
numbness of the left cheek and face. This was followed 24 hours later by a complete 
facial diplegia. No other cranial nerves were involved although for a time he 
evinced some difficulty in deglutition as well as aspiration of liquids into the trachea. 

At the height of the process, the patient presented quadriplegia, facial diplegia, 
loss of all deep and superficial reflexes, generalized hyperesthesias and marked tender- 
ness over the peripheral nerve trunks, chiefly of the lower extremities. Disturbances 
in vibratory and position sense were noted as well. The involvement of the inter- 
costal muscles was of a peripheral type, not involving medullary centers. 

After a period of one week the patient began to improve gradually in strength 
in the lower extremities and after several weeks he showed return of motor power 
so that today he is, for practical purposes, well, save for a slight residual facial weak- 
ness on the right and some minor changes of the position and vibratory senses in his 
right foot. 

The treatment was intensive, all known modalities being tried—thiamine in large 
doses, Prostigmine, ephedrine, Pyribenzamine, etc., but none had any decisive effect 
upon the course of the disease. Intensive physiotherapy was started very early and 
it is our belief that this helped greatly in shortening the convalescent phase of the 
illness. 


In this patient the question of etiology is of particular interest. In the 
absence of any preceding illness and in view of the relation of the onset to the 
administration of antitoxin, it was felt at first that this patient presented 
a severe serum sickness with central nervous system changes of the Guillain- 
Barré type. However, one had to consider a concomitant virus infection, 
especially infectious mononucleosis, whose close association with this syn- 
drome has been noted by many authors.° 

Accordingly, the heterophile antibody titer was examined and reported, 
surprisingly enough, as positive in a 1:112 dilution. However, when ag- 
glutinin absorption studies were done, and the test repeated, it was negative, 
thereby proving that infectious mononucleosis was not the etiologic factor 
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in this case. The value of the agglutinin absorption technic is important and 
we should like to dwell on it for a moment. 

Forsmann *' in 1911 was the first to recognize the non-specificity in anti- 
gen-antibody reactions by showing that blood from normal people could 
agglutinate sheep erythrocytes. Hanganutzin * in 1924 noted that the titer 
for heterophile antibody in people who had received an injection of horse 
serum became higher than was normally expected and Davidsohn * further 
showed that the titer became very high if the injection was followed by 
serum sickness. In 1932 Paul and Bonnell ** discovered that infectious 
mononucleosis also produced extremely high titers of agglutinins to sheep 
erythrocytes, and since then this heterophile antibody reaction has been used 
as a more or less specific test for this disease. The high titer found in serum 
sickness, therefore, was confusing. 

However, Davidsohn,” and later Stuart,’ working on this problem, 
developed an agglutinin absorption technic and showed that the heterophile 
antibodies in infectious mononucleosis, serum sickness, and in normals do 
differ serologically. The present concept, therefore, is that there are three 
distinct types of sheep cell agglutinins—those in normal serum absorbed by 
guinea pig kidney but not beef erythrocytes; those in infectious mononu 
cleosis absorbed by beef erythrocytes but not guinea pig kidney; and those 
in serum sickness, absorbed by both guinea pig kidney and beef erythrocytes 
Therefore, it is possible by agglutinin absorption tests to differentiate these 
clinical pictures. 

The value of this procedure has been amply demonstrated in large series 
of cases both here * and abroad.* In our case the heterophile titer was 
1: 112 when done without the absorption technic; but following the guinea 
pig absorption test the titer fell to 1:10, strongly suggesting that the im 
munologic changes were due to serum sickness and not to infectious mono 
nucleosis 

Involvement of the nervous system is not uncommon in reactions follow 
ing injection of horse serum. The reported cases have consisted chiefly of 
brachial plexus neuritis or mononeuritis, either peripheral or cranial. How 
ever, the development of a picture as diffuse as presented here is extremely 
rare. From the review of the literature, only two other cases were found 
which could be classified as fitting the criteria of the Guillain-Barré syn 
drome “** and neither was as severe as the case of our patient. The rapid 
recovery in this patient was quite striking; this is a feature of the polyradi 
culitis secondary to serum reactions. 

Most authors agree that the nervous system complications following 
horse serum administration represent an allergic response of the central 
nervous system to serum, with edema and congestion similar to the urti- 
carial reactions in the skin. Hadden and Wilson “' have pointed out that 
skin and nerve tissue are both ectodermal in origin and might be expected 
to react similarly to the same allergens. 
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The Guillain-Barre syndrome has been found in many different patho- 
logical states—following upper respiratory infections and in the course of 
constitutional diseases such as syphilis and tuberculosis, specific virus in- 
fections such as hepatitis and mononucleosis, and secondary to drugs and 
physical traumata such as sulfonamides and hyperthermia. 

We have presented two cases, one secondary to malignancy and the other 
as a severe manifestation of serum sickness. The occurrence of such 
definite and characteristic clinical picture as the Guillain-Barré syndrome 
which can develop in the wake of such diversified diseases as just men- 
tioned, strongly suggests a common anatomic basis for the clinical picture. 

In reviewing the essential pathology, there appears to be such a lesion, 
consisting of obstruction and compression of the nerve roots and trunks, 
either cranial or peripheral. In the cases described by Roseman and Aring,’ 
there was marked edema of the nerve bundles and nerve roots, with marked 
separation of the perineurium from the funiculi and infiltration with in- 
flammatory cells in this area, as well as swelling and beading of the axis 
cylinders. In the case of meningeal carcinoma reported by Floyd," the 
tumor had not invaded the spinal cord proper but had enclosed the nerve 
roots, partially penetrating into the endoneurium of the nerve bundles. — In 
the first case reported here, the same obstructive lesion in the perineural 
tissue of the nerve roots was present. 

The problem of selective albumino-cytologic dissociation has never been 
adequately explained. In discussing the pathological aspects of this prob- 
lem with Dr. Sylvan E. Moolten, Director of Laboratories at St. Peter's 
Hospital, he suggested a mechanism which might explain this peculiar phe- 
nomenon ; namely, that the obstruction in the perineural spaces of the nerve 
roots might allow for absorption of fluid but prevent the larger protein 
molecules from escaping into the venous circulation, thereby causing an 
accumulation of protein in the spinal fluid. The literature is very deficient 
in the matter of localization of the point or points at which reabsorption of 
the spinal fluid takes place. According to the more orthodox views, the 
spinal fluid is secreted through the choroid plexus of the lateral ventricles, 
circulates through the ventricular cavities into the cisterns at the base of the 
brain, and thence flows into the villi and pacchionian bodies and from these 
structures into the dural sinuses, finally emptying into the venous circulation. 
As the spinal cord has no choroid plexus, its fluid is thought to be derived 
from the cerebral subarachnoid space and, as it possesses no dural sinuses, 
it has been felt that the fluid flows upward to be absorbed by the villi, pac- 
chionian bodies and dural sinuses within the cranium. However, Hassin,** * 
an intense student of the problem for many years, has shown by the most 
careful pathologic studies that the spinal fluid is not absorbed through the 
villi or pacchionian bodies but through the perineural spaces of the cranial 
nerves and spinal nerve roots. Under normal conditions, there occurs a 
re-absorption of spinal fluid and its contents through these perineural spaces. 
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However, when these spaces are blocked by allergic edema, inflammatory 
reaction, or malignant metastases, there still may be absorption of fluid, 
but no absorption of the larger protein molecules. This would account for 
the large amount of protein being present in the lumbar puncture fluid. As 
there is no meningeal involvement, no tendency to pleocytosis is encountered. 

Aring * has done important studies on comparative protein levels in 
the lumbar area and the cisterna magna in cases of the Guillain-Barré syn- 
drome. He found that normal levels were present in the cisternal puncture 
fluid, whereas abnormal levels were found in the lumbar puncture fluid. It 
may be that cases with cranial nerve involvement may have high cisternal 
levels as well. 

In conclusion, therefore, we should like to emphasize the obstructive 
radiculopathy which seems to account for the majority of nerve root phe- 
nomena, both cranial and peripheral, and the spinal fluid findings which 
have been such a characteristic feature of this ill-defined, yet common syn- 


drome. 


SUMMARY 


1. Two cases of the Guillain-Barré syndrome are presented. 

2. These cases are unusual in that they do not represent post-infectious 
phenomena. 

3. One case was due to bronchogenic carcinoma with metastases to the 
extradural fat compressing the spinal cord and nerve roots from C-7 to D-8. 

4. The second case represents an unusual form of serum sickness fol- 
lowing tetanus antitoxin injection. This case showed most extensive 
neurological involvement with rapid and practically complete recovery. 

5. The usefulness of the agglutinin absorption technic in interpreting 
heterophile antibody titers was amply demonstrated. By this means it 
was possible clearly to differentiate serum sickness from infectious mono- 
nucleosis. 

6. A common anatomic basis for the Guillain-Barré syndrome, regard- 
less of the etiology, is suggested. It is believed that the basic pathologic 
process consists of an obstruction to the perineural circulation of the cere- 
brospinal fluid as the nerve roots emerge from the cord, permitting ab- 
sorption of fluid and electrolytes but preventing the absorption of the larger 
protein molecules. Thus the characteristic albumino-cytologic dissociation 
may be explained. 
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ACUTE PERICARDITIS: A REPORT OF EIGHT 
CASES IN WHICH THE ETIOLOGY WAS 
“NON-SPECIFIC” OR “CRYPTIC” * 


By Arnotp W. Pout, M.D., F.A.C.P., Albany, New York 


ACUTE pericarditis usually occurs in the presence of more or less easily 
recognized infections elsewhere in the body, as with rheumatic fever, pneu- 
mococcic pneumonia, septicemia or tuberculosis, to mention the more com- 
mon examples. That it may occur spontaneously and without the demon- 


stration of any known infectious agent is not well known. Such cases have ; 
been called acute, non-specific pericarditis. The sudden onset and the : 
severity of the chest pain may be such as to lead to the erroneous diagnosis | 
of coronary thrombosis,” * * or to pulmonary infarction.* 


The recognition of several cases of acute, primary or non-specific peri- 
carditis in the Albany Hospital led to the realization that this condition was 
not generally appreciated as a clinical entity, at least in this locality. Ac- 
cordingly this study was undertaken. 


TABLE | 


Number of Patients 


Etiology 


Tuberculosis, pulmonary 

Rheumatic fever 

Respiratory infection 
Pharyngitis 
Pneumonia 

Uremia 

Post-operative 

Non-specific 

Cryptic 


The 11,674 electrocardiograms which had been taken in the Albany Hos- 
pital from 1936 to 1946 were reviewed. Acute pericarditis was diagnosed 
in 15 cases. Since then five more have been added for a total of 20 cases. 
In table 1 these are tabulated as to etiology and it can be seen that 13 were 
due to generally known factors as pulmonary tuberculosis, respiratory in- 
fection, uremia and rheumatic fever. In three cases the cause of the peri- 
carditis was unknown (so-called “non-specific’’) and in three the etiology 
was cryptic but the pericarditis was associated with and probably due to such 
diverse things as hemochromatosis, infected hemorrhoids and vaccination. 
In addition to the three cases of non-specific pericarditis and the three of 
obscure but known etiology, two other cases are reported because of the 
unusual onset. These were associated with respiratory infections. 


* Received for publication October 9, 1948. 
From the Department of Medicine, Albany Medical College, Union University and 
Albany Hospital, Albany, N. Y. 
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Case Reports 


Case 1. A 55 year old machinist was feeling perfectly well until one morning 
at 1:30 a.m. when he rose from bed to go to the bathroom and was suddenly stricken 
with substernal pain, sharp, squeezing and excruciating in nature. He soon became 
very dyspneic. He was taken to his doctor's office where he received 100 mg. of 
Demerol at 2:35 a.m. and again at 3:00 a.m. His pain decreased somewhat but his 
blood pressure fell to 90 mm. Hg systolic and 60 mm. diastolic. He was admitted 
to the hospital at 4:00 a.m. complaining of substernal pain and suffocation. His 
temperature was 97.8°, pulse 82 and respirations 24. He was dyspneic, orthopneic, 
cyanotic. It was necessary to give him morphine and oxygen. 


8/22/47 8/27/47 8/29/47 9/12/47 10/2/47 3/17/48 


Fic. 1. (Case 1). Electrocardiograms taken on the first, fifth, seventh, twenty-first 
and forty-first days of illness. A: Note slight elevation of STiss. B: STis« are lower 
and Ty.2. are lower. C: (taken during a recurrence of symptoms ) ST:.2.4 elevated again and 
l's,2. taller. D: Note lowering of ST and inversion of T in I, II, IV. E: Normal except 
for low T;. F: (seven months after onset of illness) normal tracing taken on follow-up. 


Examination showed the heart to be of normal size, the rhythm regular, the 
sounds distant and of fair quality. There were no murmurs. There were rales at 
both lung bases. The upper abdomen was slightly rigid. The white blood count was 
10,100 with 8&8 per cent polymorphonuclear leukocytes. On the third hospital day 
a pericardial friction rub was noted and this persisted for 17 days. He improved 
rapidly, but on the seventh day had another attack of severe precordial pain which 
required the use of morphine and oxygen again. The pain gradually subsided over 
the course of the next five days and from then on his convalescence was uneventful. 
His temperature became normal on the fourteenth day and remained so except for an 
occasional unexplained rise to 99.6°. A roentgen-ray of the chest taken on the 
twentieth day of illness showed the heart to be normal in size 
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Serial electrocardiograms supported a diagnosis of acute pericarditis (figure 1). 
They were taken on the first, fifth, seventh, twenty-first and forty-first days of illness. 
The first (1-A) showed upright T-waves in Leads I, II and IV, with slightly high 
origin. The second (1-B) showed a lowering of the ST segments and of the T-waves 
in these leads. The third (1-C), which was taken during a recurrence of pain and 
dyspnea, revealed that T:,2. were upright again with elevation of the ST segments, 
suggesting a reactivation of the pericarditis. The next record (1-D) showed further 
evolution of the process with inversion of Ti... and some lowering of STs. The 
last record taken during the illness showed a return to normal with the exception of 
a low T: (1-E). 


9/19/47 9/22/47 9/29/47 10/6/47 
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Fic. 2. (Case 2). Electrocardiograms taken on the second, fifth, ninth and sixteenth 
hospital days. A: Observe depression of ST; and inversion of T:; STs. are elevated. B: 
ST; is lower and T, more inverted; ST2s,. are lower and Ty, is inverted. C: Ts is now 
inverted; Ts is lower and T, is upright. D: Ts is now inverted and T, shows late inversion. 


A follow-up on this patient seven months after the onset of illness revealed that 
he had mild dyspnea on bending over and on exertion. He stated that ever since, the 
attack respirations seemed to be short and rapid. He has also had occasional, mild 
“kinky” pain over the heart which is not related to exertion. He has noted a sensa- 
tion of “butterflies” in the chest, at times. Examination of the heart was normal 
except for a rare premature beat and the blood pressure was 150 mm. Hg systolic and 
100 diastolic. The electrocardiogram was normal at this time (figure 1-F). 

Case 2. A 23 year old tree sprayer awoke one morning with upper abdominal 
pain, dull and constant, just below the xiphoid. He went to work, however, and took 
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various antacids without relief of the pain. He perspired profusely that day and 
night and complained of headache. The following day, he saw his doctor who found 
his temperature was 104° and his white blood count was 20,000. He was admitted 
to the hospital on the third day of his illness where his temperature was recorded as 
100°, pulse 80 and respirations 30, blood pressure 130 mm. Hg systolic and 80 diastolic. 
He was a dyspneic, pale, distressed-looking man. Except for an apical systolic heart 
murmur and slight enlargement of the liver, the examination revealed nothing. His 
white blood count was 27,100 with 88 per cent polymorphonuclear leukocytes. On 
the second day, a to and fro pericardial friction rub was heard. The patient com- 
plained of pain on deep inspiration and on slight motion of the trunk. He sweated 
copiously. His blood pressure dropped to 88 mm. Hg systolic and 72 diastolic. 
Penicillin was given but his temperature remained elevated between 99 and 100° for 
the first four days of hospitalization before becoming normal. Coincident with nor- 
mal temperature was the disappearance of the pain except for an occasional sharp 
jab over the precordium on deep breathing. His white blood count at this time was 
13,800 and on the thirteenth day was normal. The friction rub lasted for seven days. 

Figure 2 shows the electrocardiograms obtained. They were consistent with 
acute pericarditis. They were taken on the second, fifth, ninth and sixteenth hos- 
pital days. The first record (2-A) showed depression of ST: with T: inverted; STs,s. 
were elevated. The second record (2-B) showed T: more inverted, Rs had appeared, 
Ts was more prominent and Ts was inverted. On the ninth day (2-C) T: was less 
inverted, T2 had become inverted and Ts showed late inversion. The last record 

2-D) showed the process was not yet stabilized, Ts being inverted and Ts showing 
late inversion. A follow-up could not be obtained on this patient. 

Case 3. A man of 28 years was well until four months before admission when 
he developed sudden chest pain and shortness of breath while exercising. He saw 
many physicians who could find nothing wrong and during the course of the next two 
months, the pain disappeared. He was then well until four days before admission 
when he complained of substernal pain increased by inspiration. The pain became 
more severe and radiated to the left shoulder. For two days and nights before ad- 
mission the pain was very severe and required morphine for relief. 

On entering the hospital, his temperature was 98.6°, pulse 132, and respirations 
34; blood pressure 108 mm. Hg systolic and 70 mm. diastolic. Physical examination 
showed only dyspnea and orthopnea. The white blood count was 15,600. Later that 
day, he developed severe substernal pain, knife-like in character, for which he was 
given morphine gr. 4 gq. 3 h. He also received oxygen for labored breathing and 
cyanosis. Another attack was noted the next day and this time the nurse reported 
she was unable to obtain the patient's pulse or blood pressure. On the fourth hos 
pital day a pericardial friction rub was heard, disappearing within about 24 hours. 
A chest roentgen-ray revealed the presence of a small pleural effusion and enlarge 
ment of the heart probably due to a pericardial effusion. The temperature remained 
between 103 and 104° until the fifth day when it returned to normal. It rose again 
on the tenth hospital day reaching 102° or 103° intermittently until the twentieth day 
when it dropped and remained normal until discharge. During this time he continued 
to have low-grade substernal pain, especially on exertion, so that he was afraid to 
move in bed. He was discharged with roentgent-ray signs of a small pleural effusion 
and cardiac enlargement after seven weeks in the hospital. 

He was readmitted two months later for further treatment. He had been in bed 
since discharge except for two hours daily. He reported he had had slight substernal 
pain on deep inspiration and a sensation of fluid in the chest on sudden movement. 
After three weeks at home without signs of fever, his temperature rose to 103° and 
there was an exacerbation of pain which spread across his entire chest anteriorly and 
radiated to the right scapula. The fever lasted five days and then the pain gradually 
subsided. Since then, he had been dyspneic and increasingly conscious of splashing 
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in the chest. Thoracentesis yielded 400 c.c. of serosanguinous fluid which was nega- 
tive for tubercle bacilli on direct smear and on guinea pig inoculation. 

Figure 3 shows the electrocardiograms taken on this patient. The first electro- 
cardiogram (3-A) taken on the first day of hospitalization, showed a rapid pace- 
maker rate of 104, left axis deviation suggesting some left ventricular enlargement, 
and elevation of STi.2«. On the third day (3-B) there was further elevation of 
STi; T:.2 were taller; Ts was inverted. On the nineteenth hospital day (3—-C) the 
ST segments had become isoelectric and there was sharp inversion of Ti2«. The 
ascending limb of these T-waves was concave upward. On the thirty-first day (3-D) 
the rate had slowed to 68 and Ts was not as deeply inverted. Otherwise, there was 
little change. On the forty-third hospital day (3-E) T: was mainly upright with a 
tendency to late inversion; Ts was mainly upright and small; Ts was slightly inverted 
and Ts remained the same as before. These changes in Ti, were interpreted as show- 
ing some improvement. The next electrocardiogram was taken on the second ad- 
mission (3-F) almost three months after the first record, and showed T:,2 to be up- 
right and slightly taller than previously; Ts was flat or slightly upright and T. was 
low and notched. One month later (3-G) Ts was again flat or slightly inverted, T. 
partially inverted. The last record (3-H), taken about two years later, was within 
normal limits except for left axis deviation. 

Personal interview with this patient could not be arranged. 


In the three cases detailed above, the etiology of the infection is obscure 
and unknown; they may properly be called examples of non-specific peri- 
carditis. In the next three cases the etiology is cryptic but the pericarditis 
was associated with a disease process elsewhere in the body and probably 
due to it. 


Case 4. A 38 year old chemist was admitted to the hospital complaining of 
severe substernal and right anterior chest pain radiating to the right shoulder and 
right posterior chest, onset 12 hours before. It was aggravated by deep breathing 
and associated with a fever of 102° and sweating. There was also generalized aching 
but no cough or cold. A chest roentgen-ray taken before admission was reported 
negative. His past history revealed that he had occupational contact with hepato- 
toxic chemicals five years previously. For a few months prior to admission, occa- 
sional epistaxis, nausea and light-colored stools had been noted. 

His temperature was 102°, pulse 88, respirations 19 and blood pressure 84 mm. 
Hg systolic and 50 diastolic. He appeared acutely ill. The pharynx was diffusely 
injected. The heart seemed normal. There was moderate icterus and the liver was 
enlarged four fingers’-breadth below the costal margin, the edge sharp, non-tender 
and irregular. On the second day, a pericardial friction rub was heard. This lasted 
for 24 hours at which time the temperature was normal. The pain was controlled 
with codeine and aspirin. A chest roentgen-ray taken on the third day did not show 
any cardiac enlargement. 

The urine was normal. Hemoglobin 12.5 gm.; red cell count 3,280,000; white 
cell count 6,500. Wassermann test negative. Nonprotein nitrogen 29 mg. per cent. 
Serum bilirubin 2.5 mg. per cent. Icteric index 12. Van den Bergh test positive, 
direct, biphasic. Blood sugar 122 mg. per cent. Serum proteins 7.1 gm. per cent 
with normal A/G ratio. Alkaline phosphatase 5.3 Bodansky units. Phosphorus 3.8 
mg. per cent. Cholesterol 116 mg. per cent and cholesterol ester 73 mg. per cent. 
Coagulation time and bleeding time normal. Red blood cell fragility normal. Stool 
grossly normal. 

An electrocardiogram taken at this time is shown in figure 4-A where STi,s are 
elevated. Two days later (4-B), ST:.2 are elevated and T:.2« are lower. 
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The patient remained well for seven months until he awoke one night with severe 
precordial pain. Rest in bed was required for 10 days and codeine was given for pain. 
About two months following this he had slight precordial pain on breathing and was 
in bed for four days. Figure 4—C and 4-D show the electrocardiograms taken at this 
time. 

He has remained without any further recurrence of pain until the present. In 
the meantime, investigation has resulted in a diagnosis of hemochromatosis. It is 
quite possible that the deposition of hemosiderin in the heart and pericardium caused 
the attacks of pericarditis. An electrocardiogram (figure 4-E), taken about three 


4/12/45 4/14/45 1/7/46 1/28/46 3/13/48 
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Fic. 4. (Case 4). A: Note elevation of STi. B: ST:,2 remain elevated and Tis. 
are lower. C: (Taken during a reactivation of pericarditis) STi. are elevated. D: 
(Three weeks later) ST segments and T-waves are lower. E: (Three years after onset 
of illness) Normal tracing except for slight left axis deviation. 


years after the onset of the first attack of pericarditis is normal except for slight left 
axis deviation. Examination of the patient reveals an essentially normal heart. He 
is still jaundiced and the liver remains enlarged. 

Case 5. A 49 year old coal dealer consulted his local doctor about three weeks 
before admission because of fairly severe pain in the upper back and beneath the 
clavicles bilaterally. At this time he was also having trouble with painful, prolapsed 
hemorrhoids. About two weeks before admission he noted increasing dyspnea which 
became so marked that he could hardly talk on the telephone and two days before ad- 
mission he began to complain of precordial pain. His temperature was 102° and his 
pulse was 96. The next day a pericardial friction rub was heard at the apex. He 
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complained of a dull ache over the precordium interrupted by intermittent sharp, knife- 
like pains over the heart, sometimes shooting to the back beneath the scapula and 
worse with movement. His temperature then was 104° and sulfadiazine was started. 
On the following day, the area of cardiac dullness seemed to be increased and the pa- 
tient was sent to the hospital. 

On arrival, the temperature was 103°, pulse 88, respirations 24 and blood pres- 
sure 110 mm. Hg systolic and 65 diastolic. The heart was enlarged to percussion 2 
cm. beyond the midclavicular line. There was a loud systolic murmur over the apex 
and over the base of the heart was a to and fro friction rub synchronous with the 
heart beat. There were a few expiratory rales at the base of the left lung posteriorly 
rhere were prolapsed, thrombosed hemorrhoids. 


2/1/45 12/12/45 5/24/48 
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days later) T, is much lower, sometimes inverted; Ty, is flatter, sometimes inverted; Ty, is 
flat; T, is much lower. C: (Three years later) Normal electrocardiogram on follow-up. 


Fic. 5. (Case 5). A: (First hospital day) Not unusual; T; inverted. B: (Twelve 


The white blood count was 8,800 with 84 per cent polymorphonuclear leukocytes 
and the sedimentation rate was 38 mm. per hour, corrected (Wintrobe method). 
Roentgen-ray showed marked cardiac enlargement with general and symmetrical 
accentuation of the lung markings. Blood culture was negative 

For four days, the patient's temperature fluctuated between 102 and 103° grad- 
ually dropping to normal on the twentieth day. The friction rub disappeared on the 
fifth day and thereafter convalescence was uneventful. On the twentieth day a 
hemorrhoidectomy was done under spinal anesthesia without difficulty. 

Electrocardiograms taken on this patient are reproduced in figure 5. One taken 
on the first day (5-A) showed only an inverted Ts. Twelve days later (5-B), T: 
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was much lower, sometimes inverted; T: was flatter and sometimes inverted; Ts was 
flat and Ts was much lower. 

In the three years since the onset of his illness, the patient has been careful not 
to exert himself severely. He mows the lawn and shovels snow. There has never 
been any recurrence of pain until a few weeks ago when he pushed his car which 
was stuck in the snow. For one week after that he had a dull ache over the heart 
and under the shoulders. It was increased by movement and by walking too fast. 
No fever was noticed and the pain disappeared three days ago. Examination of the 
heart was normal. An electrocardiogram taken at this time is shown in figure 5-C. 
It is normal. 

It is felt that the primary focus of infection in this instance was in the inflamed 
hemorrhoids and that a transient bacteremia may possibly have been responsible for 
the pericarditis. It was opportune that the follow-up examination came so soon after 
the patient began to complain of precordial pain subsequent to unusual exertion. The 
negative findings completely reassured the patient who is inclined to be heart conscious 
and he has been symptom free ever since. 

Case 6. A grocer, aged 33, was vaccinated for smallpox 11 days before ad- 
mission. Four days before admission the site became infected and increased in size. 
The following day he had chills and fever. The next day he developed substernal 
pain. His temperature was 102.4° on admission to the hospital, pulse 120, respirations 
24, and blood pressure 125 mm. Hg systolic and 82 diastolic. Positive findings were 
limited to the site of the vaccination which was surrounded by a zone of erythema 
extending from shoulder to elbow. It was swollen, tender and very painful. The 
heart and lungs were negative on admission. The white blood count was 14,000 with 
78 per cent polymorphonuclear leukocytes. 

Sulfadiazine was started immediately. On the second day, the pulse rate jumped 
to 136 and auscultation revealed a pleuropericardial friction rub. The rub was to 
and fro in character, not present on inspiration but quite loud on expiration. Pain 
was increased by deep breathing. A chest binder gave considerable relief. The next 
day he complained of a dull, precordial ache. The heart seemed to be enlarged to 
the left and there were rales at the base of the left lung. A portable roentgenogram 
was suggestive of cardiac enlargement but was not considered a reliable means of 
measurement. The temperature fell to normal on the fourth day and remained so. 
A roentgenogram taken on the thirteenth hospital day showed the heart to be normal 
in size and revealed evidence of pleurisy in the right costophrenic angle. 

Electrocardiograms taken during the hospital stay are shown in figure 6. One 
taken on the third day (6-A) showed elevation of ST:,2,s; Ts was low and Ts inverted. 
On the sixth day (6-B), A-V conduction was increased but still normal; ST:.2 re- 
mained elevated and somewhat prolonged; Ts was still inverted. On the thirteenth 
day (6-C), there was less elevation of ST:,2; Ts had become flat or slightly upright. 
Two days later (6—-D), T:.2 were a little taller and the record as a whole seemed to 
be approaching normal. 

Five years after discharge, a follow-up was made. It was found that the patient 
had remained in bed for one month after reaching home. He then went to work as 
a meat cutter lifting sides of beef weighing 150 to 180 pounds. When he was tired 
at night there was soreness over the precordium which lasted until one year ago when 
he retired from business. After a two month vacation all symptoms disappeared. 
He never had any symptoms referable to the heart until this winter when soreness 
around the heart returned after shoveling snow. At the time of the follow-up, 
examination was normal except for a blood pressure of 152 mm. Hg systolic and 110 
diastolic. The electrocardiogram, which is shown in figure 6-E, was normal. 

In this case, the source of the primary infection was apparently the infected 
vaccination. It is worthy of comment that both Case 5 and Case 6 were free from 


? 

f 

| 
| 


944 ARNOLD W. POHL 


any precordial pain for three years and one year, respectively, and that symptoms 
returned in each instance after unusual physical exertion. 

Case 7. A 37 year old clerk was well until the onset of squeezing precordial 
pain. He soon became dyspneic and vomited. His doctor gave him morphine and 
papaverine and sent him to the hospital four hours after the onset of the pain. 

On admission, his temperature was 100°, pulse 100, respirations 20, blood pres- 
sure 130 mm. Hg systolic and 80 diastolic. He looked acutely ill, was anxious, pale 
and complained of precordial and substernal pain. The heart sounds were of good 
quality ; there was an apical systolic murmur and a to and fro friction rub could be 
heard. The white blood count was 23,450 with 86 per cent polymorphonuclear 
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Fig. 6. (Case 6). A: (Third hospital day) Note elevation of STi2s; Ts is low and 
Ts inverted. B: STi.» remain elevated and somewhat prolonged; Ts is still inverted. C: 
There is less elevation of ST,,2 and Ts has become flat or slightly upright. D: T,.2 are a 
little taller. EZ: Normal electrocardiogram obtained on follow-up. 


leukocytes. The sedimentation rate was 40 mm. in one hour (Wintrobe). The 
friction rub disappeared the following day. On this day, the presence of an upper 
respiratory infection was noted. On the third hospital day, the white blood count 
was 9,450. The patient was comfortable and had no pain. 

Serial electrocardiograms taken on this patient are shown in figure 7. The first 
(7-A), taken on the day of admission, revealed elevation and arching of ST in all 
leads ; T: showed late inversion and T: was prominent. The second electrocardiogram 
(7-B) taken three days later, showed T: inverted; Tz», ST2s.« lower and Ty had be- 
come inverted. The third record (7-C) taken 12 days after admission, showed that T: 
had become inverted and Ts was more inverted. Six weeks after the onset of symp- 
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toms (7-D) only Ts remained inverted. Four months after the initial symptoms the 
electrocardiogram (7-E) was normal as was physical examination. 

Although the presence of an upper respiratory infection was not noted until 24 
hours after the onset of precordial pain, it probably was responsible for the develop- 
ment of the pericarditis. The explosive beginning of the pain simulated acute cor- 
onary occlusion to such a degree that the patient’s physician favored that diagnosis 
for some days. 

Case 8. A 63 year old farmer dated the onset of his illness two days before ad- 
mission when, while out walking, he began to have precordial pain, staggering, dizzi- 
ness and the feeling that everything was turning black. He felt extremely tired and 
went to bed where he remained until admission. The next day, there was some cough 
and expectoration. 


9/26/47 9/29/47 10/8/47 11/3/47 1/29/48 


Fic. 7. (Case 7). (Day of admission) Note elevation and arching of ST in all 
leads. B: (Three days hose T: is inverted; Ts,s, ST2,s,4 are lower and T, is inverted. C: 
(Twelve days after admission) ST segments are lower; Tz is inverted and T, is more in- 
verted. D: (Six weeks after onset) Only T, remains inverted. E: (Four months after 
onset) Normal electrocardiogram. 


On arrival at the hospital, his temperature was 100°, pulse 80, respirations 20 
and blood pressure 108 mm. Hg systolic and 70 diastolic. Except for a systolic 
murmur at the apex of the heart and a few crackling rales at the base of the right 
lung, the examination was not remarkable. The white blood count was 14,000 with 
90 per cent polymorphonuclear leukocytes. Sedimentation rate 13 mm. per hour 
(Wintrobe). A roentgenogram showed the heart slightly enlarged and the lung 
markings accentuated, especially in the mid-portion and at the base of the left lung, 
consistent with a pneumonitis. The day after admission, a definite pericardial friction 
rub was heard, lasting for seven days. He was asymptomatic from the second day. 
He was treated with penicillin for the first four days and with salicylates after that. 
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A pleural effusion was demonstrated by a roentgenogram on the thirteenth hospital 
day and there was also some increase in heart size. Three days later he was dis- 
charged to the care of his local doctor. 

Serial electrocardiograms supported the diagnosis of acute pericarditis. The 
first one (8-A) taken the day after admission, showed elevation of the ST segment 
in all leads with Ts diphasic. The next one (8-B) taken three days later, showed a 
lowering of the T-waves in the three standard leads with depression of ST2s.4; Ts had 
become taller and more prominent. The third electrocardiogram (8—C) taken on the 
fifteenth hospital day, showed that Tix. were now inverted; ST: was less elevated and 
more arched; ST: was arched; Ts was low and variable and STs was more depressed 
The next record (8-D) taken after six weeks of hospitalization, showed Ts was less 
inverted; STs was less depressed and Ts was less inverted. 


4/29/47 
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Fic. 8 (Case 8). A: (Second hospital day) Slight elevation of ST segment in all 
leads with T, diphasic. B: Note lowering of T:,2,. and depression of ST2s4; Ts is taller. 
C: (Fifteenth day) T:,2. are now inverted; ST;,2 are more arched; ST, is more depressed. 
D: (Six weeks) Ty» less inverted and ST, less depressed; T, less inverted. E: (Follow-up 
at eight months) Ty... are more sharply inverted indicating further myocardial damage but 


no acute process 


Phe last electrocardiogram (8-E) was taken at the time of a follow-up examina 
tion, eight months after the onset of his illness. It showed irregular rhythm due to 
frequent premature beats; Tz and Ts were more sharply inverted indicating further 
myocardial damage but no acute process. He stated that he was feeling well. He 
arises daily at 5:30 a.m. to care for 30 cows and works all day without symptoms 
Examination showed the heart to be slightly enlarged to the left; the rate and sounds 
were normal but the rhythm was irregular due to frequent premature beats. The 


blood pressure was normal and so were the lungs. 
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The pericarditis was undoubtedly secondary to a pneumonitis but the atypical 
onset illustrates how easily one might confuse the precordial pain with that due to 
coronary thrombosis. 

CoMMENT 

“Acute pericarditis is an acute inflammation of the pericardium, and 
the reaction in this structure is invariably an integral part of a systemic 
disease, a septicemia or an inflammatory extension to the pericardium from 
contiguous diseased tissues or organs,” according to Porter.’ Most of the 
cases of pericarditis can be classified thus. Occasionally, however, the etiol- 
ogy is not apparent. The patient may not have any obvious infection or the 
infection, if it is present, may be thought not to have any connection with 
the pericarditis. Such cases have been termed acute non-specific or acute 
idiopathic pericarditis. This is the type which may be mistaken for acute 
coronary thrombosis." In most instances careful consideration of the fol- 
lowing points will aid in the differentiation. 

The pain of pericarditis is often accentuated by movement of the trunk, 
swallowing or breathing." The friction rub, which is diagnostic when 
heard, often appears within a few hours in pericarditis, much sooner than 
with myocardial infarction.* The presence of fluid in the chest may indi- 
cate pleural involvement. It is doubtful that there can be pain in the absence 
of pleuritis. It has been pointed out that uremic pericarditis is not com- 
plicated by pleuritis and that pain is never a symptom.” No abnormal ven- 
tricular pulsations are seen whereas they are present in the majority of cases 
of infarction. Fever may be present earlier, may reach a higher level and 
be of longer duration than with coronary thrombosis. Acute pericarditis 
usually occurs in younger persons and symptoms of upper respiratory in- 
fection are more numerous than with coronary occlusion. As with some 
of the cases cited, however, such symptoms may be absent. 

The electrocardiographic changes seen in acute pericarditis are character- 
istic.”’’ There is elevation of the ST segment in all of the standard leads as 
well as in Lead IV although it may occur only in Leads I and IT or almost 
exclusively in Lead 1. There may be reciprocal shifting of the ST segments 
in Leads I and III in very localized areas of pericarditis which would be 
similar to those present in various types of myocardial infarction if similarly 
placed.’ This rarely occurs clinically since pericarditis is usually diffuse. 
The ST elevation diminishes and disappears in a short time and the T-waves 
become negative. 

In acute pericarditis, Q—T patterns, such as occur in early or late myo- 
cardial infarctions, are not observed. Loss of R in the apical lead and 
the appearance of a large Q in this lead or in Lead I, changes which are fre- 
quently associated with anterior infarction, do not occur. 

Within one to six weeks, although it is sometimes longer,* after the acute 
phase of the pericarditis is over, the electrocardiogram begins to return to 
normal. This tendency of the electrocardiogram to return rapidly to nor- 
mal is a very important point which serves to distinguish acute pericarditis 
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from myocardial infarction because in the latter case the change is much 
slower and may not be complete for years, if ever. 

Acute pericarditis is not a common disease. Fifteen cases were found in 
a review of 11,674 electrocardiograms, an incidence of only 0.7 per cent. 
Many cases are probably missed because Smith and Willius * in a review of 
8,912 autopsies at the Mayo Clinic found 373 cases, an incidence of 4.3 per 
cent; in 58 per cent of these 373, acute pericarditis was present. They 
found 12 instances of primary pericarditis (2.4 per cent). The number of 
cases of coronary occlusion in the same period would be much greater. In 
the individual patient, the importance of making the correct diagnosis is 
obvious because of the optimistic prognosis that can be given in acute non- 
specific pericarditis. 


SUMMARY 


Twenty cases of acute pericarditis were studied. Fifteen of these were 
diagnosed from a total of 11,674 electrocardiograms taken in the 10 year 
period 1936 to 1946. Eight cases are presented to illustrate non-specific 
etiology (3), cryptic etiology (3), and unusual onset (2). The electro- 
cardiographic changes and differential diagnosis are discussed. 


The author wishes to express his appreciation to Dr. L. W. Gorham for suggestions 
and criticism of the manuscript as well as for permission to report patients from the medical 
service of Albany Hospital; to Drs. R. T. Beebe, J. A. Moore, G. W. Smith and D. G. 
Sutherland for permission to report their patients. 
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AUTOPSY INCIDENCE OF PULMONARY EMBOLISM 
IN CORONARY HEART DISEASE * 


By Tuomas J. Moran, M.D., Danville, Virginia 


THE incidence of pulmonary embolism in coronary heart disease has re- 
ceived increasing attention in the past few years, following the introduction 
of anti-coagulant therapy in thrombo-embolic disease. Adequate statistics 
are not yet available as to the efficacy of such therapy, due partly to the fact 
that relatively few reports on the autopsy incidence of pulmonary embolism 
in coronary heart disease have been published. Several such reports *** 
dealing with the incidence of thrombo-embolic phenomena in myocardial 
infarction have been quoted rather frequently as providing a logical basis 
for Dicumarol therapy. Other reports have dealt with the causes of death 
in coronary thrombosis and acute coronary occlusion. Eppinger and Ken- 
nedy * report that 6.5 per cent of 200 consecutive deaths from coronary 
thrombosis died of massive pulmonary embolism, and Woods and Barnes ° 
state that six of 60 deaths occurring within six weeks of an attack of acute 
coronary occlusion were due to massive pulmonary embolism. However, 
more complete statistical data, dealing not only with the incidence of pul- 
monary embolism in myocardial infarction but also with its incidence in those 
cases of coronary heart disease in which no thrombus or infarct exists, are 
needed. In a previous report ° I have stressed the incidence of pulmonary 
embolism in nonsurgical patients with prostatic thrombosis in a study based 
on 635 consecutive autopsies in an institution where the average age at 
autopsy was unusually high (60.04 years). In this series prostatic throm- 
hosis accounted for approximately 45.4 per cent of all pulmonary emboli in 
male subjects. Congestive heart failure was the outstanding etiologic factor 
in the development of prostatic thrombosis, being present in 36 of 84 in- 
stances. In view of the surprisingly high incidence of pulmonary embolism 
in this series (23.1 per cent) it seemed that a report of the incidence of pul- 
monary embolism in those subjects dying of coronary heart disease might 
be of value. As expected in this age group the number of patients dying of 
heart disease was high. Of the 635 subjects in the series 140 (22 per cent) 
died of coronary, hypertensive, rheumatic or syphilitic heart disease. 


Present STupY 
The present study of these 140 deaths deals primarily with the incidence 
of pulmonary embolism in 88 subjects who died of some form of coronary 
heart disease including those cases with and without thrombosis and/or 
* Received for publication July 17, 1 


From the Department of econ Pittsburgh City Home and Hospitals, Mayview, 
Pennsylvania, and the Department of Pathology, Memorial Hospital, Danville, Virginia. 
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myocardial infarction. Although the number of cases of the other three 
main types of heart disease is not large enough for detailed analysis, the 
incidence of pulmonary embolism in each group is shown in table 1. 

The &8& cases of coronary heart disease have been arbitrarily divided 
according to a simple pathological classification. The term arteriosclerotic 
heart disease in this report is used to mean arteriosclerotic involvement of 
the coronary arteries without marked stenosis, thrombosis, or myocardial 
infarction. The other subdivisions are formed by adding the modifying 
condition. These results are shown in table 2. While the figures are of 
some interest in showing the relative frequency of stenosis, thrombosis, and 
myocardial infarction in this series, they cannot be regarded as statistically 
significant as far as the incidence of pulmonary embolism in each subdivision 
is concerned due to the small number of cases. 


TaBLe I 


Pulmonary Embolism in 140 Deaths from Heart Disease 


Massive Embolism Minor Embolism 


Cases 
Number Per cent Number Per cent 
Coronary heart disease &8 8 9.1 18 20.5 
(all groups) 
Rheumatic heart disease 13 0 0 2 15.4 
Hypertensive heart disease 29 2 6.9 7 24.1 
Syphilitic heart disease 10 3 30 2 20.0 


As shown in table 2 the incidence of pulmonary embolism in all forms 


of coronary heart disease was 29.5 per cent which is practically the same as 
the incidence of 30 per cent occurring in the group of heart diseases shown 
in table 1. The incidence of pulmonary embolism in subjects who died of 
heart disease is thus shown to be definitely higher than the incidence of pul- 
monary embolism in the entire series (23.1 per cent). 

In this series emboli were diagnosed as “massive” when one half or more 


of the pulmonary circulation was occluded. Massive pulmonary embolism 
occurred 13 times in the 140 cases of heart disease included in the study to 
account for 9.3 per cent of these deaths. It occurred eight times in the 88 
cases of coronary heart disease to account for 9.1 per cent of the deaths in 
this group. The contributory role of the minor pulmonary emboli is dif- 
ficult to evaluate, but the occurrence of 11 lung infarcts in the 29 cases of 
minor embolism indicates that they had a bearing on the fatal outcome in at 
least some of the deaths 

lhe incidence of pulmonary embolism in cases showing myocardial in 
farets and those without infarcts is practically identical. Of 20 cases with 
myocardial infarction six or 30 per cent showed pulmonary emboli, whereas 


Total 140 13 9.3 | 29 | 20.7 
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in 68 cases without infarction there were 20 pulmonary emboli (29.4 per 
cent). However, massive pulmonary embolism occurred in non-infarcted 
cases seven times, an incidence of 10.3 per cent, whereas it occurred in the 
infarcted group only once, an incidence of 5 per cent. This high proportion 
of massive embolism in non-infarcted cases is especially interesting as these 
were the cases which showed less severe damage to the heart and in which, 
except for the embolism, the patient would probably have recovered. 

Lung infarcts occurred in 19 of the 42 subjects with pulmonary embolism 
(45.2 per cent) in the four groups of heart disease included. In those cases 
showing massive pulmonary emboli lung infarcts occurred in eight of 13, 
an incidence of 61.5 per cent, and in the 29 cases with minor embolism there 
were 11 infarcts, an incidence of 37.9 per cent. In the coronary group lung 
infarets occurred with 10 of 26 pulmonary emboli (38.5 per cent), while 9 
infarcts occurred with the 16 emboli found in the other three groups com- 
bined, an incidence of 56.3 per cent. This variation may be accounted for 
by the fact that more of the cases in the hypertensive and syphilitic heart 
disease groups showed congestive heart failure. 


TABLE II 


Subdivisions of Coronary Heart Disease 


| Massive Embolism Minor Embolism 
Number |_ 
of Cases | 

| Number Per Cent Number 


Per Cent 


Arteriosclerotic heart disease 5.9 2 
Arteriosclerotic heart disease with stenosis . 13.9 10 
Arteriosclerotic heart disease with throm- 0 1 
bosis 
Arteriosclerotic heart disease with myocar- 
dial infarction | 
\rteriosclerotic heart disease with stenosis 
and myocardial infarction 
\rteriosclerotic heart disease with throm- 
bosis and myocardial infarction 


Total 


In order to attempt to correlate the occurrence of pulmonary embolism 
with the mode of death the subjects were divided into three main groups 
based on the clinical picture prior to death. ‘The first group was made up 
of those subjects showing definite clinical evidence of congestive heart failure 
at some time during the few weeks prior to death. The second group in- 
cluded those subjects who had been ill for some days or weeks prior to death 
but who had shown no clinical evidence of congestive heart failure. Many 
of these patients had developed intercurrent infections such as broncho- 
pneumonia or vascular complications such as cerebral softening. The third 
group included those patients who had died suddenly within a few minutes 
to a few hours in an acute coronary attack. The presence of clinically 
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diagnosed congestive heart failure did not appear to affect the incidence of 
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Pulmonary embolism occurred in 26 of 88 cases of coronary heart disease 
(29.5 per cent). The incidence of pulmonary embolism was the same 
regardless of whether or not myocardial infarction had occurred, but the 
incidence of massive embolism was higher in the group not showing myo- 
cardial infarction. 

Lung infarcts developed in 19 of 42 cases with pulmonary embolism 
(45.2 per cent). In 13 instances of massive embolism infarcts were found 
in eight, an incidence of 61.5 per cent. 

The presence of clinically diagnosed congestive heart failure did not ap- 
pear to affect the incidence of pulmonary embolism in those patients who had 
been ill for several days or weeks prior to death. However, most of the 
group with pulmonary embolism which did not show clinical evidence of con- 
gestive heart failure presented some degree of congestive heart failure at 
autopsy. 

Five cases of ruptured myocardial infarcts with hemopericardium were 
found in the 88 cases of coronary heart disease. All of these patients had 
presented relatively mild initial symptoms and none had been kept at com- 
plete bed rest. 
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diagnosed congestive heart failure did not appear to affect the incidence of 
pulmonary embolism in the coronary heart disease group for of the 26 cases 
of pulmonary embolism in this group 13 developed in patients showing 
clinical congestive failure and 12 developed in patients with no clinical con- 
gestive failure. However, evidence of some degree of congestive heart 
failure was found at autopsy in most of these 12 subjects. One instance 
of pulmonary embolism was found in the “sudden death” group. These 
results are shown in table 3. 
Taste Ill 


Mode of Death in Coronary Group 


j j j 
| | Clinical | No Clinical | 


—— of Congestive | Congestive | Sudden Death 
| - Failure Failure 
Subjects with pulmonary embolism | 26 13 12 l 
Subjects without pulmonary embolism 62 24 29 9 


In the group showing no clinical evidence of congestive heart failure 
there were five subjects who died of ruptured myocardial infarcts with hemo- 
pericardium. The average age of these patients was 69 years. Symptoms 
of the original coronary attack which led to the myocardial infarction were 
mild and none of these patients had been kept at complete bed rest. No 
cases of rupture of the myocardium were found in subjects who had been at 
complete bed rest because of definite symptoms of a coronary attack. 


COMMEN1 


The data presented confirm other reports indicating that any form of 
therapy that would result in the lowering of the incidence of pulmonary 
embolism would be valuable in the routine treatment of coronary heart dis- 
ease, and although the number of cases of hypertensive, rheumatic, and 
syphilitic heart disease was not large enough in this series to justify statisti- 
cal analysis the incidence of pulmonary embolism in these groups suggests 
that similar therapy may be used in these conditions to good advantage. 
The high incidence of pulmonary embolism due to prostatic thrombosis as 
reported in a previous article would suggest that anti-coagulant therapy such 
as Dicumarol would be more effective than venous ligation in the prevention 
of pulmonary embolism at least in nonsurgical patients in this age group. 


SUMMARY 


Pulmonary embolism occurred 42 times (30 per cent) in a group of 140 
subjects who died of coronary, rheumatic, hypertensive or syphilitic heart 
disease in a series of 635 consecutive autopsies in an institution where the 
average age at autopsy was unusually high (60.04 years), and where the 
autopsy material was preponderantly nonsurgical. Massive embolism oc- 
curred 13 times to account for 9.3 per cent of these 140 deaths. 
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Pulmonary embolism occurred in 26 of 88 cases of coronary heart disease 
(29.5 per cent). The incidence of pulmonary embolism was the same 
regardless of whether or not myocardial infarction had occurred, but the 
incidence of massive embolism was higher in the group not showing myo- 
cardial infarction. 

Lung infarcts developed in 19 of 42 cases with pulmonary embolism 
(45.2 per cent). In 13 instances of massive embolism infarcts were found 
in eight, an incidence of 61.5 per cent. 

The presence of clinically diagnosed congestive heart failure did not ap- 
pear to affect the incidence of pulmonary embolism in those patients who had 
been ill for several days or weeks prior to death. However, most of the 
group with pulmonary embolism which did not show clinical evidence of con- 
gestive heart failure presented some degree of congestive heart failure at 
autopsy. 

Five cases of ruptured myocardial infarcts with hemopericardium were 
found in the 88 cases of coronary heart disease. All of these patients had 
presented relatively mild initial symptoms and none had been kept at com- 
plete bed rest. 
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RESPIRATORY MANIFESTATIONS OF DORSAL 
SPINE RADICULITIS SIMULATING CARDIAC 
ASTHMA * 


By Davin Davis, M.D., Boston, Massachusetts 


IN a previous study attention was called to the syndrome of dorsal spine 
radiculitis with attacks of substernal and precordial pain simulating coronary 
occlusion.’ It was shown that such attacks were frequently accompanied by 
a peculiar respiratory distress described most often as an inability to take a 
deep breath. This discomfort was noted not only during severe paroxysms 
of pain, but at times after chest pain had abated or ceased. In several 
instances, it could be induced together with chest pain by the application of 
pressure over the dorsal vertebrae, and a few patients found it more dis 
tressing than the induced pain. 

The purpose of the present communication is to show that respiratory 
distress may be the only or major manifestation of dorsal spine radiculitis, 
and sometimes simulate attacks of cardiac asthma. The three patients re 
ported here were thought to have cardiac dyspnea before the spinal origin of 
the symptom was established. 


Case 1. A 62 year old housewife had been under observation since 1938 fol 
lowing a radical mastectomy for carcinoma. When seen on March 30, 1946, she 
complained of nocturnal attacks of paroxysmal respiratory discomfort and “shortness 
of breath,” of two months’ duration. These attacks woke her out of her sleep, and 
were accompanied by weakness, flushing, sweating, and at times a very mild “achy” 
sensation in the upper anterior and posterior chest regions. The need for “more 
air” would take her to an open window or porch. She was conscious of an inability 
to breathe deeply. The respiratory rate was usually normal. At times it was slow, 
occasionally rapid and shallow. The attacks varied from a few minutes to a half hour 
in duration and were not accompanied by wheezing or cough. At first, attacks oc 
curred once or twice a week ; later they became more frequent and severe She 
thought she had developed slight dyspnea on exertion and occasionally had mild at- 
tacks of respiratory distress during the day. Physical examination was negative 
except for a few medium-sized, consonating rales at the lower right axilla. A chest 
plate was negative. ‘The electrocardiogram was entirely within normal limits. An 
exercise tolerance test showed a normal response of pulse and respiration 

The possibility of cardiac asthma was considered although the history was not 
typical, and absolute bed rest recommended. The possibility of anxiety as the cause 
was considered but excluded. She was known by the examiner for 10 years as a 
happy, well-adjusted, industrious woman. She had reacted well to her breast con 
dition. There was no past history of psychosomatic complaints, phobias, or panics, 
and no recent emotional disturbances 

In the course of three weeks of bed rest, the attacks became progressively more 
frequent, more severe, and of longer duration, and now occurred as often during the 
day as at night. An able physician who observed her in the course of an attack 
thought that she was most likely suffering from cardiac asthma. The patient, how 
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ever, somewhat facetiously suggested that the bed rest might be the cause of the 
increased frequency and severity of the attacks. 

April 21, 1946, she was admitted to the Beth Israel Hospital for study. A 
decholin velocity time was 14 seconds. Her suggestion that bed rest might have 
aggravated her condition made me suspect the spine for the first time. Examination 
at this time showed exquisite tenderness over the first to the seventh dorsal vertebrae 
and marked tenderness over the second and fourth left and third and fourth right 
costochondral junctions of the corresponding ribs anteriorly. Firm pressure over 
the third and fourth vertebrae slightly to the left of the spinous processes produced 
immediate pain starting at the point of pressure and radiating around the left breast 
to the sternum. Simultaneously she complained of an inability to breathe. She 
stated that her chest felt “fixed,” that she was unable to move it to take air in or out. 
She complained of weakness and perspired, and volunteered that this was similar to 
the nocturnal attacks she had complained of. After a few minutes, a second attack 
was reproduced by the same procedure. 

She was seen the next day by an orthopedist, Dr. Samuel S. Hanflig. He noted a 
moderately increased dorsal curve, tenderness in the region of the thoracic spine, 
particularly over the eighth, ninth, and tenth vertebrae with pressure in this area 
causing pain around the lateral chest wall. 

During the next few days, she was very uncomfortable with more or less con- 
tinuous pain over the upper dorsal spine and with repeated attacks of respiratory 
distress, more severe than at home. She said that “pounding” on her spine had 
definitely aggravated her condition and had brought out pain not experienced before. 
On two or three occasions the intern was called at night to prescribe medication. 
His note is as follows: “She complained of severe bilateral and unilateral lower 
thoracic discomfort, a kind of constricting pain involving the lower third of her 
thorax anterolaterally. There was nausea, belching, and the complaint of severe 
dyspnea, but no change in respiration, heart rate, rhythm, blood pressure, and the only 
objective sign was the obvious suffering of the patient and a facial pallor which 
followed the attack. At times the constricting sensation was in the upper abdomen 
rather than the lower thorax.” 

On the ninth hospital day, she was put on cervical traction. There was a 
definite decrease in the number of attacks after the first 24 hours. After two days 
of almost constant traction, however, it was discontinued because of development of 
pain in the temporo-mandibular joints, general muscular aches and pains, and con- 
tinuous vomiting. During the next two days, there was a sharp increase in the num- 
ber and severity of her chest episodes. After vomiting stopped, traction was resumed 
and all symptoms progressively improved. 

Roentgen examination showed advanced osteoarthritic changes with spur forma- 
tions about the margins of the bodies of the lower cervical and upper dorsal vertebrae. 
Changes were most marked in the lower cervical region, where there were spurs along 
the posterior margins, marked narrowing of the intervertebral spaces, and _ slight 
narrowing of the intervertebral foramina 

She remained free of symptoms during the next 10 months after which she began 
to have severe anterior chest and shoulder-girdle pain, worse in bed, and aggravated 
by prolonged sitting. These symptoms responded only partially to orthopedic 
measures, and she still has some periodic bouts of chest discomfort. Respiratory 
distress, however, has not recurred during the past two years. 

Case 2. A 62 year old male was first seen December 11, 1946, complaining of 
recurring nocturnal attacks of respiratory distress of six months’ duration. His most 
severe attack occurred the night before. It woke him out of sleep and persisted for 
approximately 90 minutes. The respiratory difficulty was described as an inability 
to breathe deep enough or at times to breathe at all. Associated with it there was 
mild upper sternal distress, a choking sensation in the neck, and epigastric discomfort 
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with belching. The anguish caused by the respiratory distress, however, over- 
shadowed these symptoms. Prior to this severe attack, he had many of shorter 
duration, all occurring in the early morning hours between 4 and 5 a.m. On a few 
occasions, similar mild spells of a few minutes’ duration occurred in the day time. 
There was no dyspnea or chest pain on exertion. Occasionally he had “vertigo 
spells,” particularly on suddenly changing the position of his head. These were 
characterized by a sense of imbalance and a feeling of falling. Room objects did not 
move. The major episode the night before was preceded by considerable stiffness 
of his neck. 

For the past year, he complained of vague abdominal discomfort associated 
with mild respiratory distress of the same kind. It was not related to eating or 
associated with nausea or vomiting. 

Physical examination showed slow regular heart sounds of good quality and no 
murmurs. Blood pressure was 130/60 mm. Hg. The lungs were clear. There was 
moderate local tenderness over the second to sixth dorsal vertebrae, but no referred 
pain. Rotation of the neck to the right was limited. An electrocardiogram was 
entirely within normal limits. While we were discussing the problem another attack 
occurred. Respiration was slow and apparently labored. He complained that it was 
difficult to take air in or out, of a choking sensation in his neck, and discomfort in the 
region of the umbilicus. 

The effect of manual traction on the attack was then tested. He was placed 
diagonally across the bed in the supine position and, with his head resting on the 
examiner's left hand, traction was applied to the chin and occiput. With a pull of 
approximately 25 to 50 pounds, toward the examiner, there was prompt relief of all 
distress. A few seconds after traction was released there was an immediate return 
of symptoms. Manual traction was again applied and continued with less force for 
five minutes. During this period, the respiratory distress, the choking sensation, and 
the abdominal discomfort decreased and finally disappeared. The response to ortho- 
pedic treatment, traction and exercise, was good, and during the next few months 
attacks did not recur in spite of activity. 

Case 3. A 68 year old hardware store proprietor was first examined December 
29, 1940, for two recent attacks of severe substernal, vise-like, constricting pain, 
coming on in the course of hard physical work, and lasting approximately 30 minutes. 
Both attacks were followed by marked weakness of several hours’ duration. He also 
complained of slight dyspnea on exertion, somewhat progressive during the past two 
years, and of a non-productive cough. He gave a history of “arthritis” with joint 
pains and periodic attacks of shoulder-girdle pain, worse in damp weather for the 
past few years. Physical examination was negative, except for sibilant rhonchi, 
medium-sized consonating rales at the right base and slight expiratory difficulty. 
Blood pressure was 140/80 mm. Hg. An electrocardiogram showed a flat or very 
slightly inverted T-wave in Lead II, inverted Ts, a normal CRs, and marked left axis 
deviation. 

During the next four and a half years, he was seen approximately 20 times for 
recurring bouts of severe substernal pain, often relieved only after morphine and 
lasting from a few minutes to several hours. Most of these attacks occurred at 
night; several in the course of his daily activity, particularly after excessive physical 
work. A few short attacks occurred in the course of walking and appeared to be 
relieved by rest and nitroglycerin, although the relationship was not clear. The usual 
sequence during this period was as follows: weeks to months of moderately strenuous 
activity free from chest pain; a severe attack; bed rest; and an increase in symptoms 
with recurring attacks while in bed. Each time the question of infarction was raised, 
but not a single episode was followed by a rise in temperature, leukocytosis, or pro- 
gressive electrocardiographic changes. On several occasions he refused to remain 
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in bed and after getting up and about felt better. For this reason, the possibility of 
pain of spinal origin, in addition to coronary disease was raised. Repeated examina- 
tions showed some tenderness on either side of the sternum and the upper dorsal spine 
with no referred pain. Roentgen-rays of the spine showed advanced hypertrophic 
changes with large spur formations about the margins of the bodies of the cervical 
and dorsal vertebrae. Changes were most marked in the middle and lower dorsal 
regions with marked bony bridging in these areas. There was narrowing of the 
intervertebral spaces in the lower cervical and dorsal regions. The bones of the 
spine showed a marked degree of osteoporosis. 

On July 9, 1945, four and a half years after the onset of these attacks, he first com- 
plained of bouts of respiratory distress, consisting of difficult and at times rapid 
breathing, of one to five minutes’ duration. A few attacks occurred during the day, 
but most occurred during the night, often waking him from sleep. He developed one 
attack during an examination. The respiratory rate rose from 20 to 32. Physical 
examination showed a grossly irregular ventricular rate of 85, and a few scattered 
consonating rales and rhonchi at both bases, findings noted in the past and con- 
sidered a part of his bronchial asthma and chronic bronchitis. The electrocardiogram 
showed auricular fibrillation, but was otherwise unchanged. Bed rest was prescribed 
and a few days later the rhythm was regular. Respiratory distress did not recur, 
hut chest pain appeared and became increasingly severe and continuous. As soon as 
he was permitted up out of bed, the pain became less marked and subsided entirely 
within a few days. 

Six months later he again developed nocturnal attacks of precordial and epigastric 
pain, this time associated with respiratory distress. One very severe attack of sub- 
sternal pain and weakness was accompanied by a nausea which persisted all night. 
With absolute bed rest this time, the pain became less frequent, but bouts of res- 
piratory distress became more frequent. Examination of his lungs again showed 
only sibilant rhonchi and occasional medium sized consonating rales at the right base. 
Che effect of activity was tested and the respiratory distress promptly subsided. 

He remained active, in good physical condition, for the next five months, and up 
to the time he moved to his summer cottage. The first night in a bed that sagged 
greatly he began to have attacks of respiratory distress, described as an inability to 
breathe. The respiratory rate was not increased. Attacks often woke him up from 
sleep and generally persisted for one to three hours. Absolute bed rest was insisted 
upon because the examiner was still not certain that the attacks were not of cardiac 
origin. As a result, the respiratory condition grew worse. Attacks now occurred 
with equal frequency during the day and were definitely related to his position in bed. 
As long as he sat straight up in bed for hours they did not occur, whereas, after 
reclining, they reappeared within a few minutes. Improvement was dramatic follow- 
ing the use of bed boards at night and full activity during the day. During the past 
year, there has been no recurrence of respiratory distress. On occasion, he has had 
some substernal pain related to changes in bodily position. There has been no evi- 
dence of circulatory failure. 


Discussion 


This type of respiratory distress was most often described by the patient 
as an inability to inspire or expire and an awareness that breathing was 
disturbed, difficult and consciously forced. Common statements were: “My 
breathing is cut off—I can’t breathe in or out—I can't take a deep breath— 
My chest seems fixed—lI find I must force myself to breathe.” Most pa- 
tients observed during attacks showed no increase in the respiratory rate, 
but a few had unmistakable bouts of hyperpnea. The respiratory move- 
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ments in one patient during the induction of chest pain were suspended for 
a few seconds, and then followed by a short bout of hyperpnea. She com- 
plained that her breathing was “cut off,” and that she could not take a deep 
breath. Another patient (Case 3) showed hyperpnea during an attack that 
occurred during an examination, but on other occasions and during periods 
of prolonged respiratory distress, the respiratory rate was not increased. It 
is quite possible that the hyperpnea in some instances was an emotional 
reaction to the dilemma of being unable to breathe normally. 

It is generally appreciated that respiratory symptoms ranging from 
sighing respirations to hyperpnea are common psychosomatic complaints. 
In this category particularly frequent is the complaint of air hunger, of being 
unable to get enough air in even after a deep breath. In contrast to this 
particular variety, the respiratory distress in the radicular syndrome is more 
often an awareness that inspiration or expiration is inhibited. Most pa- 
tients find it especially difficult to describe this symptom, and even with an 
accurate description the possibility of psychogenic origin must be consid- 
ered and eliminated. <A patient first seen with this complaint in 1940 very 
definitely raised the question of a psychogenic origin. Unlike the three 
patients presented here, his symptoms were only of seconds’ duration and 
did not suggest cardiac dyspnea. Lengthy and detailed study showed no 
evidence of emotional cause. The first clue as to the real nature of the res- 
piratory symptoms occurred only months later when he began to have chest 
pain with unmistakable radicular characteristics. 

The patients reported here were selected because they were singularly 
free of nervous symptoms and capable of giving a reliable history. At one 
time or another, they had respiratory symptoms without chest pain and 
Case 1 illustrates the presence of disturbing symptoms of this kind as a 
major complaint long before chest pain appeared. Respiratory symptoms 
without simultaneous chest pain, however, are not very common. Only six 
examples were encountered during the past two years, and even these 
patients either had chest pain before or developed it later. On the other 
hand, approximately 35 per cent of those with radicular chest pain show 
simultaneous respiratory distress at some time. In a group of 43 patients 
recently studied for the roentgen findings of the cervical and dorsal spine, 
16 had such symptoms.* 

Patients with angina pectoris sometimes complain of a similar breathing 
difficulty during the attack itself and, therefore, respiratory distress of spinal 
origin might easily be mistaken for a manifestation of coronary disease, 
particularly when also associated with chest pain however atypical. Tran 
sient bouts of hyperpnea, of course, would raise the question of cardiac 
asthma. The author considered this possibility in Cases 1 and 3, although 
the attacks were atypical and hyperpnea generally absent 

The mechanism of this symptom is not known. Motor involvement, 
however, with muscle spasm is very common in nerve root irritation of the 
cervical spine, and patients with dorsal spine involvement likewise frequently 
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show spasm of muscles of the chest wall. It is probable, therefore, that the 
respiratory symptoms are in some way related to spasm of the accessory 
muscles of respiration. 

The recognition of the spinal origin of this symptom will not be difficult 
if its possibility is entertained in differential diagnosis. The response to 
effort, routine examination of heart and lungs, the electrocardiogram and 
chest plate, the velocity of circulation, and the response to rest and digitali- 
zation will help to rule out congestive heart failure, bronchial asthma, 
emphysema, and less common types of mediastinal and pulmonary disease. 
A careful search for psychosomatic symptoms, inquiry as to panic reaction, 
phobias, and a study of the patient's life situations with an evaluation of his 
aggressions and defenses will help to determine whether or not nervous 
factors are responsible. The final diagnosis, however, has to be based on 
positive evidence of nerve root irritation. A history of chest pain with 
radicular characteristics, the relation of respiratory distress to a given bodily 
position such as reclining or sitting, costochondral and dorsal spine tender- 
ness, the reproduction of symptoms by pressure over the dorsal vertebrae, 
roentgen evidence of hypertrophic arthritis of the spine and particularly the 
therapeutic response to traction and other orthopedic measures will lead to 
a correct diagnosis in most instances. 
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CASE REPORTS 


STREPTOMYCIN IN THE TREATMENT OF PROTEUS 
VULGARIS MENINGITIS * 


Ky Leon Rosove, M.D., F.A.C.P., Los Angeles, Harotp E. West, M.D., 
Whittier, and Acsert G. Bower, M.D., F.A.C.P., Pasadena, California 


Proteus vulgaris meningitis is relatively uncommon. It may occur by direct 
extension from an adjacent otitis media or mastoiditis and occasionally as a 
complication of septicemia from a focus of infection, usually in the genito-urinary 
tract. The causative organism is a gram-negative, aerobic, non-sporulating, 
actively motile bacterium, usually occurring as a saprophytic non-pathogen in 
the upper respiratory, gastrointestinal, or genito-urinary tracts. Occasionally 
it produces severe infection and death. 

In a review of the literature Abrams ' states that approximately four-fifths of 
patients under 40 years of age with Proteus vulgaris septicemia had middle ear 
infection and of those over 40 years of age, about four-fifths had primary genito 
urinary tract disease. In 48 cases, 64.6 per cent died, and 35.4 per cent re- 
covered. In the genito-urinary tract group of cases the mortality was 36.8 per 
cent, whereas in the ear, nose and throat group of cases the mortality was 80.1 


per cent. 

Prior to the use of streptomycin to treat B. proteus meningitis the mortality 
rate exceeded 90 per cent. Therapy consisted of mastoidectomy, the use of 
hacteriophage and vaccines. In a few instances in the literature, the mortality 
rate was reduced by sulfonamides. In the National Research Council report * 
on streptomycin, three cases of B. proteus meningitis, one due to B. proteus 
morgani and two due to B. proteus vulgaris, were treated with streptomycin 
One of the patients with B. proteus vulgaris meningitis died and the other two 
survived. Paine et al.* reported curing a four month old infant who developed 
B. proteus morgani meningitis following operation on a congenital meningocele. 
The favorable result was caused by streptomycin given intramuscularly and 
intrathecally, although sulfadiazine was used concurrently during the last four 
days of the streptomycin therapy. Abrams' reported the striking effect of 
streptomycin in a 44 year old man with Proteus vulgaris septicemia secondary 
to renal calculi. Kaplan and Poweleit * reported curing a patient with Proteus 
vulgaris meningitis following chronic otitis media and complicated by thrombosis 
of the left internal jugular vein. Treatment consisted of ligation of the jugular 
vein, and the administration of streptomycin, penicillin and sulfadiazine. The 
authors were not impressed with the value of streptomycin. 

B. proteus has a high resistance to penicillin, 5 to 10 units per ml. being nec- 
essary to inhibit the organism.*** ** On the basis of this relatively high resist- 


* Received for publication July 28, 1949. 
_ From the University of Southern California School of Medicine and the Communicahk 
Disease Unit of the Los Angeles County General Hospital. 
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ance, the use of penicillin in B. proteus meningitis is not indicated. B. proteus 
is moderately sensitive to streptomycin in vitro, being inhibited by 2 to 8 units 
per ml.* **"! Chick embryos are protected by it against experimental infection 
with B. proteus.* To aureomycin B. proteus has proved most resistant in vitro 
and in vivo."* The organism, however, has been demonstrated to be sensitive 
in vitro to less than 1 microgram per ml. of chloromycetin.’* ** On this basis, 
chloromycetin should prove effective in clinical infections caused by Proteus 
vulgaris, and should be tried clinically in cases of Proteus vulgaris meningitis. 
It seems apparent that streptomycin and perhaps chloromycetin are the drugs 
of choice in treating Proteus vulgaris infections. The cases presented in this 
report were treated prior to the availability of chloromycetin. The following is 
a report of two cases of Proteus vulgaris meningitis successfully treated with 
streptomycin. 
Case Reports 

Case 1. A 59 year old Caucasian male was admitted to the Communicable Dis- 
ease Unit of the Los Angeles County General Hospital on January 25, 1948, com- 
plaining of a stiff neck and headache of four days, and chills and fever for two days 
prior to admission. Several teeth were extracted on January 19 and 22 because of 
severe pyorrhea. There was a history of a chronic draining left ear. Except for 
steady weight loss for one year the patient thought he had been in good health. There 
was no history of any severe illness. A hemorrhoidectomy was performed in Decem- 
ber 1947. 

Physical examination revealed an acutely ill patient showing marked weight loss, 
with evidence of slow cerebration, and appearing older than his stated age of 59 years. 
The temperature was 104° F., the pulse 104, the respirations 22, and the blood pres- 
sure 138 mm. Hg systolic and 55 diastolic. The pupils were equal, reacted to light 
and accommodation, and the extra-ocular movements were grossly normal. He was 
unable completely to close the left eye. The right ear was negative. The left ex- 
ternal auditory canal was filled with sero-sanguinous fluid and a granulomatous lesion 
was seen on the anterior wall. The drum was not visualized. There was flattening 
of the left side of the face and drooping of the left side of the mouth. The oral cavity 
was foul with evidence of recent dental surgery; the wounds discharged purulent 
material. The neck was extremely rigid. The heart, lungs and abdomen were nor- 
mal. Neurological examination disclosed normal physiological reflexes and negative 
Kernig and Brudzinski signs. 

The urinalyses were negative. A blood count on admission revealed hemoglobin 
15 grams and white cell count 18,150 with 84 per cent neutrophiles. The CO: 
combining power was 49 volumes per cent. The non-protein nitrogen was 34 mg. per 
100 c.c. blood. The spinal fluid was cloudy, pressure 225 mm. of water, Pandy one 
plus, sugar normal, and 5,000 white cells with 92 per cent neutrophiles. 

Treatment was started with large doses of sulfadiazine and sulfamerazine in equal 
parts, together with penicillin intravenously and intramuscularly. Proteus vulgaris 
was reported the following day from the spinal fluid cultured at the time of admission 
to the hospital. The blood culture was reported negative. When the etiological 
agent was determined the patient was started on large doses of streptomycin and the 
sulfonamides were discontinued. Four grams were given the first 24 hours in divided 
doses every four hours, followed by three grams each 24 hours for 48 hours, two grams 
each 24 hours for three days and finally one gram in divided dosage for 24 days. One- 
tenth gram was given intrathecally daily for the first 13 days. On the second hos- 
pital day the spinal fluid contained 220 cells and on the thirty-second day 2 cells. 

The first week of hospitalization was stormy. The temperature ranged from 101° 
to 104° F. for seven days, then gradually fell to normal. Biopsy of the lesion in the 
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left auditory canal proved to be a squamous cell carcinoma, grade 1 or 2. Subsequent 
cultures of the spinal fluid and discharge from the left ear were negative for Proteus 
vulgaris. Twenty-eight days after hospitalization the patient was transferred to 
another department for treatment of the carcinoma. Operation was performed on 
March 11, but the lesion was found to invade the bone and was not curable by surgery. 
The patient, however, survived the exploratory surgery and was discharged subse- 
quently from the hospital 

Case 2. An 18 year old Chinese male was admitted to the Communicable Disease 
Unit of the Los Angeles County General Hospital on November 28, 1947, complain 
ing of right ear ache associated with chills and fever for one week prior to admission, 
and severe headache and stiffness of the neck for 24 hours. There was a history of a 
chronic right draining ear for a period of 10 to 15 years. The past history, except 
for the chronic otitis media and malaria at the age of eight years, was essentially 
negative 

On physical examination the patient was noted to be moderately toxic and some 
what lethargic, but when aroused was able to answer direct questions and was well 
oriented. ‘The temperature was 100° F., the pulse 110, the respirations 24, and the 
blood pressure 120 mm. Hg systolic and 70 diastolic. There were a few scattered 
petechiae over the abdomen and upper right arm. Acne of the face, back and chest 
was present. The pupils were equal and reacted well to light. The extra-ocular 
movements were grossly normal. Except for an old, well healed perforation, the 
left ear appeared normal. The right external canal was filled with a thick, purulent 
exudate which had a foul odor. After removal of the exudate from the canal a well 
defined central perforation was noted with exudate coming through. There was no 
external evidence of mastoiditis. ‘The nose and throat were normal. The neck was 
rigid. The cervical nodes were enlarged and moderately tender. Examination of 
the chest, heart and abdomen was normal. There were positive Kernig and Brud 
zinski signs. ‘The reflexes were within normal limits. 

Urinalysis was negative. The white cell count was 19,700 with 98 per cent 
neutrophiles. The COs combining power was 50 volumes per cent. The non-protein 
nitrogen was 32 mg. per 100 ¢.c. blood. The spinal fluid pressure appeared normal, 
with normal rise and fall. The fluid was cloudy, sugar reduced, Pandy four plus, 
and white cell count 9,000 with 100 per cent neutrophiles. 

\ diagnosis of purulent meningitis, probably secondary to chronic otitis media 
and mastoiditis was made. Roentgen-rays of sinuses and mastoids confirmed the 
presence of bilateral mastoiditis with bony destruction of the right mastoid. Inten- 
sive chemotherapy and antibiotic therapy was started. He received a blood trans 
fusion in addition to intravenous fluids. A radical right mastoidectomy was per 
formed the night of admission. A large cholesteatoma found in the attic was re 
moved. An epidural abscess was noted and adequately drained. ‘The post-operative 
condition of the patient was fair. A pure culture of Proteus vulgaris was obtained 
from the pus found in the middle ear. The initial blood culture was positive for 
Proteus vulgaris. Spinal fluid culture taken at the time of admission also grew out 
Proteus vulgaris. Smears and cultures of the petechiae were reported negative. The 
following morning the spinal fluid contained 345 cells with 75 per cent neutrophiles 
The culture was negative 

With identification of the causative organism, the patient was placed on strepto- 
mycin 0.5 gram intramuscularly every four hours for a period of three days and then 
every six hours for three days. On the sixth day of streptomycin therapy, the pa- 
tient showed signs of toxicity and dosage was reduced to 0.25 gram every six hours. 
lhe extreme vertigo and tinnitus of the left ear, however, continued and streptomycin 
was discontinued. Sulfadiazine and sulfamerazine with adequate sodium citrate to 


keep the urine strongly alkaline were continued. The spinal fluid returned to normal 
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in eight days. Subsequent blood cultures were without growth. The last positive 
culture for Proteus vulgaris from the operative site was on November 29, 24 hours 
after admission. The patient had a rather uneventful convalescence and all medica- 
tion was discontinued on the eighteenth hospital day. Three days later the patient 
was transferred to another service where he remained until he was discharged on 
December 28, after 30 days of hospitalization. Except for a slight amount of granu- 
lation tissue around the surgical wound which was treated in the out-patient clinic, 
the patient remained well. 


DiIscUSSION 


Two cases of Proteus vulgaris meningitis, one with septicemia, both sec- 
ondary to mastoiditis, and both cured with streptomycin, are reported. Both 
patients received as part of their original treatment sulfadiazine and sulfamera- 
zine. The first case received sulfonamides for less than 24 hours. This patient's 
mastoiditis was complicated by a squamous cell carcinoma of the left auditory 
canal. The second case was complicated by a large cholesteatoma and epidural 
abscess which required a radical right mastoidectomy and drainage of the 
epidural abscess in addition to antibiotic therapy. Prior to streptomycin therapy 
Proteus vulgaris meningitis always had an extremely high mortality rate. The 
use of streptomycin in these two cases was largely responsible for their favorable 
outcome. Probably a high initial dosage of streptomycin is indicated : e.g., three 
to four grams in divided dosage for 24 to 48 hours, gradually decreased there- 
after, to prevent irreversible damage to the auditory mechanism. If signs and 
symptoms of streptomycin toxicity develop and persist after reduction in the 
amount of streptomycin, as occurred in Case 2, sulfonamide therapy should be 
started. However, now that chloromycetin is available, the combined use of 
streptomycin and chloromycetin may be the treatment of choice. We prefer the 
intrathecal and intramuscular administration of streptomycin in the treatment of 
meningitis. One-tenth gram of streptomycin intrathecally daily is given. If 
untoward signs or symptoms of meningeal irritation develop, the intrathecal 
dosage is reduced to one-twentieth gram of streptomycin. 


SUMMARY 


Two cases of Proteus vulgaris meningitis successfully treated with strepto- 
mycin by intrathecal and intramuscular routes are reported. Streptomycin and 
possibly chloromycetin are believed to be the drugs of choice in the treatment of 
this condition. The two cases reported were treated prior to the availability of 
chloromycetin. In the future, the combination of streptomycin and chloromycetin 
will be used instead of streptomycin and sulfonamides. Early surgical interven- 
tion of known foci of infection is indicated in the management of this type of case. 
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SPONTANEOUS BULLA FORMATION IN THE SKIN 
IN DIABETES MELLITUS * 


By R. Louts Corr, M.D., F.A.C.P., Houston, Texas 


Tue sudden appearance of bullae in the skin without apparent cause is not 
uncommon in patients with diabetes mellitus. The prevailing opinion concern- 
ing the etiology appears to be that the bulla results from an occlusion of the 
arteriole supplying that particular area of the skin with resulting localized necro- 
sis. Such an explanation is plausible in view of the pathologic changes known 
to occur in the arterial vessels in diabetes. That another factor or factors may 
he involved was suggested by the following two cases observed during the past 
year. 


Case Reports 


Case 1. A white male, age 63, was admitted to the Jefferson Davis Hospital 
on June 18, 1948 because of hiccough, vomiting, and blisters on the feet. He had 
been in the hospital on several occasions during the past 10 years. His diagnosis 
on discharge two months previously had been arteriosclerotic heart disease and 
diabetes mellitus. The diabetes had not been very well regulated for its known 
duration of 10 years. He had taken 20 units of protamine zine insulin daily more 
or less erratically and his blood sugar level had never been found to be high. 
Episodes of dyspnea with slight edema of the legs had occurred several times during 
the past few years. 


* Received for publication November 16, 1948. _ , 
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ferson Davis Hospital, Houston, Texas. 


by 
\ 


CASE REPORTS 965 


Several days before the present admission, he developed a blister on the sole of 
the right foot, followed the next day by another on the ieft foot. He had been con- 
fined to bed by the gastrointestinal disturbance menticaed above for about a week 
previous to the appearance of the bullae. There was some soreness about the lesions 
and diffuse pains were present throughout both lower extremities. The bullae were 
essentially symmetrical (figure 1) and contained a serous fluid which later became 
seropurulent; there was only a very narrow rim of erythema about them. Boric acid 
compresses were applied locally and penicillin was administered parenterally. The 
bullae broke and shallow ulcers formed which became covered by crusts. After one 
month the lesion on the right was healed but the one on the left still showed a small 
unhealed area after three months. 


Fic. 1. Case / tilateral symmetrical bullae. Shallow ulcers remained after separation 
of the overlying skin. 


The pulsations in both popliteal and dorsalis pedis arteries were good but none 
could be felt in either posterior tibial. The tilt test showed an abnormal blanching 
and a diminished rate of filling in the vessels of both legs. There was an absence 
of vibratory sense below both knees and a diminished sense at the knees. The knee 
jerks were sluggish but equal. The spinal fluid drawn two weeks after the bullae 
had formed, was negative. 

Later questioning revealed that the patient had had several episodes of bulla 
formation on the feet during the preceding seven years. He did not remember the 
exact locations but stated that they were us*ally bilateral, coming on without ob- 
vious cause and lasting six to eight weeks. 

Case 2. A white female, age 63, had been followed off and on for the past 10 
years. She had a mild diabetes readily controlled by diet and 10 units of protamine 
zinc insulin daily. When first seen retinal hemorrhages had recently occurred and 
her vision was considerably impaired. Peripheral vascular disease was apparent in 
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both lower extremities with an ulcerated callus on the medial aspect of the right 
metatarsophalangeal joint. The pulsations were not palpable in either dorsalis pedis 
arteries; those of the posterior tibial arteries were present, but disappeared within 
the next five years. Atrophy of the tissues at the base of the left big toe progressed 
over the past several years. In 1945 she had two episodes of myocardial infarction 
followed by left heart failure on several occasions. She improved gradually but her 
activity remained considerably curtailed because of her cardiac state and intermittent 
claudication. 

On February 14, 1948 while resting (mostly in bed) following a respiratory 
infection the patient developed severe pain in the back, hips, and legs requiring opiates 
for relief. During the episode the skin of the lower extremities became colder than 
usual but the pulsations in both femorals, which were fairly good, remained unchanged. 
Two days later when the pain had almost subsided a bulla appeared on the medial 
aspect of the right big toe. It was ovoid in shape, measured 3 by 1.5 cm. and con- 
tained a serosanguinous fluid. After about two weeks when the covering of the 
blister was removed, a shallow but completely denuded ulcer, equal in size to the bulla, 
remained. Tyrothricin cream (Tyroderm) was applied locally. The ulcer healed 
slowly and after seven months there still remains a small uncovered area. 

Neurological examination of the lower extremities showed normal ankle and knee 
jerks. Vibratory sense was absent in the left foot; it was markedly diminished in 
the right foot but normal in the right leg and above. Touch sensation was diminished 
in the region of the bulla of the right foot and absent over most of the left foot. 


CoM MENT 


References in the available literature to spontaneous bullae in diabetes are 
not very numerous. Bullae accompanying extensive gangrene from the occlu- 
sion of larger arteries or bullae from trauma or infection should not of course be 
confused with the condition under discussion. Kramer ':? refers to a number 
of cases of spontaneous blebs in diabetics and gives an excellent description of 
the onset and course of the lesions. He feels that their presence suggests active 
pathological changes in the arteries. In his cases usually more than one blister 
was seen and both feet were sometimes affected ; in only one of his patients were 
the blebs seen to appear in successive crops. 

In Case 1 the bilateral symmetrical lesions having onsets within 24 hours of 
each other and the history of similar episodes in the past do not favor arterial 
occlusion as the sole etiological factor. In Case 2 the appearance of the bulla 
following closely a neurological crisis not incompatible with diabetic tabes sug- 
gests a relationship between the two. Both patients have distinct circulatory 
insufficiency of the feet and both have definite neurological changes in the lower 
extremities. 

Jordan et al.’ feel that approximately 50 per cent of diabetic patients show 
evidence of a disturbed nervous system. Lesions have been described in the 
brain, spinal cord, posterior nerve roots, and peripheral nerves. That pathologic 
changes in the nervous system may cause or predispose to various skin lesions 
is also generally accepted; well known examples are herpes zoster and trophic 
ulcers and vesicles. Therefore it would seem logical to conclude that the nervous 
involvement in diabetes often plays a role in the skin lesions of that disease. Of 
course the nervous lesions themselves may be secondary to arterial changes. 

Undoubtedly the atherosclerotic process in the local arteries is a necessary 
and probably the most important factor in this bulla formation. Also it is 
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always difficult to rule out trauma and low grade infections, particularly of the 
fungus type, in these apparently spontaneous lesions. However, in the two 
patients presented and in others reviewed in the literature it would appear that 
other processes must also be concerned. It is suggested that the nervous dis- 
turbance is one of these unknown factors. 


SUMMARY 


1. Two cases of spontaneous bulla formation on the feet of diabetics are 
presented. 

2. The suggestion is made that one or more other etiological factors, besides 
that of arterial damage, are responsible. It is further suggested that neuro- 
logical disturbances may be such a factor. 
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TRANSIENT ALLERGIC GASTRIC EDEMA: REPORT OF 
GASTROSCOPIC OBSERVATIONS DURING 
ASTHMATIC ATTACKS * 


By Jacos Licustein, M.D., and Max Benyamtin, M.D., Los Angeles, California 


THE subject of gastrointestinal allergy remains a controversial one filled with 
much surmise. Especially does this apply to gastric disorders where the cor- 
relation between clinical manifestations and pathologic change is meager, and 
where obtaining such evidence is difficult with our present means of investigation. 
In particular, elucidation is needed in the relationship between gastrointestinal 
allergy to atopy elsewhere, i.e., bronchial asthma, urticaria and allergic rhinitis. 

For these reasons, objective findings and observations of the gastric mucosa 
in the allergic state are valuable. It is, therefore, deemed worthy of note to re- 
port the changes in the interior of the stomach as observed by gastroscopy in a 
case of bronchial asthma and urticaria in which the gastroscopic maneuver acted 
as a trigger mechanism for setting up rather profound changes. 


Case REpoRT 


A 48 year old white male was first seen February 1947 in the hospital with per- 
sistent headache and epigastric pain. The headache was of a recurrent pulsating 
character lasting from two to three weeks, and at times was localized over the right 
eye. It did not respond to analgesics. 

He had been a known asthmatic for many years, and was subject to skin rashes. 


* Received for publication August 14, 1948. 
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Iwo operations were performed on his sinuses in 1926 and 1928 without relief. An 
appendectomy was performed in 1943. 

The epigastric pain was of four weeks’ duration, was unrelated to meals, and was 
associated with nausea, vomiting, and some dizziness. He volunteered the informa- 
tion that he was extremely nervous. 

Physical examination revealed a well developed man with flushed face, in 
apparent distress. Breath sounds were prolonged on expiration at both bases, with 
squeaking rhonchi throughout the entire chest. 

Roentgenograms taken in April and August 1947 were reported as showing a 
definite distortion of the stomach in the prepyloric region consistent with pyloric ulcer 
with associated spasm. Roentgen-rays taken elsewhere previously were said to have 
disclosed the presence of an ulcer. 

When first seen at the clinic in August the pain and nausea had recurred after 
an asymptomatic interval under an ulcer therapy regime. A neuropsychiatric con- 
sultation was requested at this time, and the impression was that there was an anxiety 
neurosis present with a possible histaminic cephalalgia. In September he developed 
urticarial wheals over the face, body and scrotum which persisted after the adminis- 
tration of adrenalin. The gastric symptoms were improved at this time. 

Gastroscopy Report (May 20, 1947): No free hydrochloric acid was present in 
the aspirated gastric fluid. The instrument was passed with ease and much mucus 
was encountered which at first obstructed the view of the angulus. When a clear 
view was obtained, a well circumscribed, rather superficial ulcer was seen on the lesser 
curvature at the angulus, with a whitish base, about?] centimeter in diameter with a 
reddish surrounding border. No infiltration was present. The remainder of the 
body and the cardia of the stomach were well seen and appeared normal. 

Impression: Benign peptic ulcer of the anterior wall at the lesser curvature, 2 cm. 
above the angulus. 

Second Gastroscopy (June 10, 1947): The fasting stomach contained 30 c.c. of 
fluid without free hydrochloric acid. Upon introducing the instrument, the angulus 
and the antrum were seen immediately, but the pylorus came into view on only one 
occasion. ‘The formerly observed ulcer could not be seen at this examination. At 
the onset of the examination the mucosa of the entire stomach appeared normal, but 
toward the end of the procedure the patient developed an attack of asthma and a 
remarkable change developed in the gastric mucosa at this point before the eyes of 
the observer. The folds of the lower portion of the body became markedly swollen. 
Che secretion increased considerably, so much so as to obscure the observation of the 
greater curvature and parts of the anterior and posterior walls of the stomach. The 
patient became restless and began to retch and, at this point, further observation of 
the antrum could not be made. 

Impression: Normal stomach gastroscopically at onset of examination, followed 
by unusual swelling of the mucosa during an attack of asthma. 

After removal of the instrument and during the persistence of the attack, the 
patient developed a sudden and severe headache. Adrenalin given at this point had 
no effect on the headache. 

Third Gastroscopy (September 16, 1947): A controlled experiment was planned 
at this time. The patient was prepared in the usual manner, special attention being 
given to the avoidance of undue excitement during the preparation. On this occasion 
the moment the gastroscope was passed, a severe asthmatic attack began much earlier 
than the } *vious one. The instrument was passed with ease and the patient co- 
operated w-il. The angulus was immediately seen and during the ensuing five 
minutes the stomach folds became increasingly reddened and increasing amounts of 
mucus were secreted. This was thin in consistency and numerous bubbles formed. 
lhe folds were then seen to become thicker and edematous. Some swelling was 
visible in the antrum, but this was not as marked as in the body. One-half c.c. of 
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1: 1000 adrenalin was given subcutaneously and a profound change occurred in two 
minutes. The swelling decreased markedly, the color of the mucosa reverted to a 
pale orange-red, and the secretion diminished to a point where we were visualizing 
a dry stomach. Again a sudden headache appeared following the procedure. 


DIscussION 


Apparently the first reported observations on the gastroscopic appearance 
of edema of allergic origin were made by René Chevallier in 1935." He re- 
ported on transient gastric edema by allergy to bee venom in a bee-keeper who, 
following bee stings, developed attacks of fainting, urticaria and, 12 hours later, 
epigastric symptoms simulating pyloric stenosis. At this point gastroscopy re- 
vealed transient edema of the antrum which disappeared as clinical improve- 
ment occurred. 

Pavoit and Chevallier * in 1936 discussed, among many cases, one case in 
which transient edema limited to the antrum and musculus sphincter antri was 
seen through the gastroscope. This occurred in a young girl who invariably had 
violent epigastric cramps four hours after the ingestion of milk or eggs; simul- 
taneously she had headache, vomiting, itching of the skin and angioneurotic edema 
of the eyelids. A similar case was reported by Lundbaek.’ 

The importance of considering transient edema of the stomach as a possible 
differential diagnosis by roentgen-ray in deformities of the prepyloric area was 
emphasized by these observers. Pavoit and Chevallier* cite 36 cases of this 
entity with strikingly impressive roentgen-ray studies in which various types, 
such as the generalized massive type, a massive type involving the lesser curva- 
ture, the pseudo-ulcer type, those with total edema of the sphincter antri, the 
group with partial edema, erosions of the lesser curvature and “fleeting hemor- 
rhages” were classified. In some the edema of allergy closely simulated car- 
cinoma of the stomach. 

Some evidence has been presented indicating even more profound and 
chronic changes in the stomach as a result of an allergic reaction. Paul Cheval- 
lier and Moutier,® in discussing the stomach in skin diseases, reported gastro- 
scopic findings in eight cases of chronic urticaria and five of angioneurotic edema. 
In nine, diffuse atrophic gastritis was reported ; four were normal. As Schindler 
points out,® it would seem that two things happen: (1) acute transient edema; 
(2) chronic atrophic gastritis. 

More recently, 11 cases of angioneurotic edema of the stomach were observed 
by Paul Chevallier and F. Moutier (1946).* In five, there was massive edema 
but visceral edema did not invariably coincide with surface edema. Here it was 
observed that changes occurred from one examination to the next. Afendoulis ° 
in 1948 reported three cases of “allergic gastritis,” in which the signs were those 
characterizing chronic “inflammatory” gastritis and emphasized the immediate 
manifestations of symptoms and the intensity of the process. 

It is pertinent to comment that in the majority of the cases reported the in- 
volvement seemed confined to the antrum. Our case was significant in that 
we visualized the edema in the body of the stomach. In the light of the quoted 
considerations, it would also appear that the superficial ulcer we described in 
the first gastroscopy may have had an allergic basis. 

The relationship of this entity to gastritic changes has been alluded to by 
Afendoulis and Gulzow * who gastroscoped dogs in which anaphylactic shock had 
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been produced by horse serum injection. Changes appeared in two hours and 
were marked in nine hours. These consisted of mucosal hemorrhages, redden- 
ing, swelling and edema. Microscopic studies suggested the presence of a true 
gastritis with edema and cellular infiltration. In the future it would seem wise 
for the gastroscopist to consider allergic edema or allergic gastritis, as well as 
other forms of gastritis when he encounters bogginess, hyperemia, and hyper- 
secretion of mucus. This gastroscopic impression would be confirmed if, at pro- 
longed and repeated examinations, sudden disappearance of the pathologic find- 
ings is observed. It is not yet known whether the amount of eosinophiles in the 
gastric juice is increased in cases of gastric allergic edema. It may be worth 
while to investigate this point as a possible useful diagnostic aid. Obviously in 
such conditions the treatment must hinge upon the allergic etiology. Anti- 
histaminic drugs may be tried. 

SUMMARY 


A case of bronchial asthma is reported in which gastroscopy acted as a trigger 
mechanism for the production of attacks of asthma. 

Transient gastric edema of the body of the stomach was observed through the 
gastroscope simultaneously with the attacks. This phenomenon cleared, at one 
observation, following the use of adrenalin. 

In the future the internist, the roentgenologist and the gastroscopist have an 
added responsibility in this respect. 

The roentgenologist should be more alert to and include this condition in 
the differential diagnosis of roentgen-ray defects of the body and antrum of the 
stomach. 

The gastroscopist should consider allergy as a possible cause of gastritic 
changes based on gastroscopic criteria as outlined above. 

The clinician should include allergy of the stomach in his list of possible causes 
of the ulcer-symptom complex, and should not fail to delve into the allergic 
history with this relationship in mind. 
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THE RENAL PERISTALTIC CYCLE AND NEUROMUSCULAR 
ASPECTS OF RENAL FUNCTION AND THEIR RELA- 
TIONSHIP TO DISEASES OF THE KIDNEY * 


By Bernarp Hatz, B.Chem., M.D., Peekskill, New York 


THE neuromuscular apparatus of the kidney and its functions in health and 
in disease have been too long neglected. It has been known for at least 80 years 
that the ureter exhibits peristaltic waves. Howell in his Textbook of Physiology 
refers to a study by Engelmann published in Pfluger’s Archives in 1869. Keyes * 
speaks of the emission of a little jet of urine from the ureter as “perhaps the most 
picturesque phenomenon observable through the cystoscope.” It is not so well 
known that the kidney calyces themselves exhibit rhythmic peristaltic activity. 
If they did not, the lower calyces would soon stagnate. Yet, the literature shows 
relatively little application of this physiological knowledge to that of pathology. 
It is the purpose of the present paper, with the aid of an illustrative case, to focus 
attention on this phase of renal excretory function, since the author feels that 
by its neglect, important clinical aspects of kidney disease have been missed, and 
that vice versa, with greater awareness and attention to these aspects of urine 
excretion, a more accurate and fuller understanding will be applied to conditions 
hitherto little understood. Furthermore, as demonstrated in the case to be re- 
ported, the renal peristaltic cycle is a field of clinical physiology and pathology in 
which roentgenology can be expected to make important direct primary contribu- 
tions. There remains much to be done since the information we have is scanty 
at best. 

The calyces and pelvis of the kidney together with the ureter constitute a 
hollow viscus, possessed of a muscular coat, with longitudinal and circular 
layers,’ * and functioning with rhythmic systolic and diastolic movements as will 
he pointed out, subject to control by the autonomic nervous system. The pelvis 
and calyces and ureter are thus not just a simple collecting conduit system by 
which the urine reaches the bladder,—with a funnel arrangement in the kidney, 
ending in a long ureteral stem to the bladder, the ureter being granted some 
peristaltic activity. Muschat* graphically describes observations in an opera- 
tive case of “powerful contractions of a large extrarenal human pelvis in situ, 
appearing every 15 to 20 seconds and lasting for seconds at a time. We saw 
systole and diastole at regular intervals without interruption.” 

The circular muscle fibers described above are concentrated at certain points 
in such a manner as to form a system of sphincters or minute muscular con- 
tractile tubes which connect the separate chambers with each other. This 
sphincter or ring-muscle system has been variously described in different de- 
grees of detail by a number of urologists and investigators, among whom Kelly 
and Burnam,? Narath* and Muschat* have given good descriptions. The 
sphincters occur at the point of insertion of papilla in the cupped end of the minor 
calyces; at the point of entry from the minor calyx into the major calyx; at the 

*Received for publication June 2, 1949. 

From the Roentgenology Department, Veterans Administration Center and the De- 
partment of Medicine, Los Angeles 24, California. 

Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or conclusions drawn by the author, 
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point where the major calyx enters the pelvis; and finally at the uretero-pelvic 
junction. They thus form a series of sphincters or muscular contractile tubes 
connecting tubules with calyces, calyces with pelvis and finally pelvis with the 
ureter. 

Pyeloscopic and pyelographic observations made with serial radiographs ° 
show the calyces to contract in succession from above downwards, the contrac- 
tion starting in the uppermost calyx where the pyramid is attached. As soon 
as the superior calyx contracts, the sphincter at its neck relaxes, permitting the 
calyceal contents to be expelled into the pelvis. At the completion of this systole, 
the sphincter contracts, preventing regurgitation from the pelvis into the calyx. 
The next lower calyx then contracts and another cycle begins. As the lower- 
most calyceal systole is finished, the pelvis contracts, propagating its contents 
into the ureter, thus initiating a peristaltic wave in the latter, which is trans- 
mitted down into the bladder. 

We have thus a hollow viscus consisting of several muscular chambers, con- 
tracting in a definite sequence, very reminiscent of the blood flow through the 
heart as Jona® has pointed out. Further, the pelvis exhibits a maintenance fill- 
ing, never quite emptying completely, paralleling the phenomenon described in 
the heart. Thus 8 to 12 contractions of the pelvis can be seen before the diluted 
radiopaque substance can no longer be seen in the pyelographic study.” We 
have thus a demonstration of the phenomenon of tone. 

The principle of reciprocal innervation of muscles is also demonstrated here 
as in any other hollow viscus. The contractions of the calyces, or pelvis, proceed 
pari passu with a relaxation of the respective ring-muscle sphincter or connect- 
ing tubes. Harris* has demonstrated vigorous pelvic and calyceal contractions 
following the intramuscular injection of eserine. Jona,° too, has confirmed these 
effects of cholinergic stimulation. The motor nerve supply of the calyx and 
pelvis appears to be derived from the vagus; the sphincter system is reciprocally 
innervated by the sympathetic. 

The normal renal peristaltic cycle then, exhibits a definite sequence of contract- 
ing chambers, following the physiological pattern of any hollow viscus including 
manifestations of tone and reciprocal imnervation. Any disturbance of this 
cycle can result in a neuromuscular dysfunction, which can produce a clinical 
picture, consisting of loin pain and symptoms of an obstructive nephropathy, 
based physiologically on a dyskinesia resulting in spasms, dilatations and atony, 
stasis and eventual hydronephrosis. 

The dysfunction may involve a disturbance of the principle of reciprocal in- 
nervation, with a sphincter spasm which is not unlike the conditions seen in 
cardiospasm of the esophagus or Hirschsprung’s disease of the colon. Thus, 
such an achalasia or sphincter spasm results in calyceal and pelvic stasis, with 
ensuing dilatation and an eventual hydronephrosis which exists without evidence 
of organic obstruction. Such cases have been described by Harris * under the 
term of “renal sympatheticotonia,” which he has dramatically relieved by renal 
sympathectomy. The autonomic imbalance resulting in a sympathetic pre- 
ponderance may not only be due to a primary renal sympatheticotonia, but may 
be a reflex secondary to afferent impulses from a distant diseased focus, as in 
a cholecystitis.’ Jona reports a complete restitution to normal, following a 
cholecystectomy, of a previously disturbed cycle with a “pyelitis” syndrome and 
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demonstration of an hydronephrosis. On the other hand, there are transient dis- 
turbances, “formes frustes” of neuromuscular dysfunction which are amenable to 
therapy before the stage of stasis and eventual hydronephrosis with the produc- 
tion of an obstructive nephropathy, has had an opportunity to become clinically 
fixed. Thus Jona* has demonstrated the interesting fact that not infrequently 
there is an abnormal peristaltic cycle in certain dysfunction cases of “pyelitis” in 
pregnancy. With the use of pituitrin, he has initiated a normal peristaltic cycle 
which tends to continue with a complete restoration of normal function and a dis- 
appearance of the acute and alarming symptomatology. Again, infection or 
any local unphysiologic or pathologic condition such as a small tumor, may re- 
sult in an altered renal peristalsis. Thus, in a pyelitis, there may be a spastic 
pelvis, more or less permanently contracted calyceal and pelvic sphincters, and 
a disordered peristalsis, which will disappear if the infection has not been too 
severe or long-continued. Here, the spasm of the pelvis and calyces may be 
compared to the spasm and irritability of the duodenal bulb when the latter is 
the seat of inflammatory changes. Keyes’ agrees with Jarre and Cumming who 
described sphincter spasm and altered renal peristalsis at the International 
Urological Congress of 1936, stating that altered, “partial or reversed waves are 
unusual except as the result of trauma or disease.” 

There is nevertheless, a syndrome of continued neuromuscular dysfunction, 
resulting in an achalasia of the sphincters, causing calyceal and pelvic stasis, 
eventual hydronephrosis and an obstructive nephropathy associated with a defi- 
nite clinical syndrome which Harris* has described under the term of renal 
sympatheticotonia. The dysfunction is usually unilateral, associated with kidney 
or loin pain, and costovertebral tenderness, and presenting no demonstrable or- 
ganic cause of obstruction. Eserine characteristically relieves the spasm with 
strong pelvic and calyceal contractions but after its action is terminated, the 
sphincter achalasia recurs. Harris performs a renal sympathectomy with a re- 
lief of the achalasia and disturbed peristaltic cycle and, where the condition is still 
reversible, with an eventual restoration to completely normal physiology and 
relief of the hydronephrosis. 

Roentgenographically, three stages may be demonstrated *: (1) A stage of 
irritability of systole showing a small or contracted pelvis on the one side with 
evidence of delayed emptying. Here, pyelographic observations will demon- 
strate that eserine injection results in emptying the pelvis with relief of pain. 
(2) Stage of exhaustion or diastole. The pelvis is now enlarged, but still 
capable of contraction. (3) Stage of paralysis with long continued stasis, atony, 
and hydronephrosis. 

The following case presents a series of films in an intravenous urogram study, 
which demonstrates in principle the neuromuscular dysfunction described in de- 
tail above. It is interesting that this case exhibits, in addition to evidence of 
a dyskinetic peristaltic cycle that appears on one side only, a past history of 
hematuria, a urologic consultation with cystoscopic studies, revealing no or- 
ganic pathology. More interesting is the presence of a hypertension, which 
raises the possibility that a long continued dyskinesia and sphincter spasm may 
produce an obstructive nephropathy with a resultant hypertension on the Gold- 
blatt kidney basis. It may be that the dyskinesia is associated with renal artery 
spasm. The unilateral dyskinesia and altered peristaltic cycle are demonstrated on 
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Fic. 1. C and D. Excretory urogram with films taken at 5, 10, 15 and 30 minute 
intervals after administration of dye. This series shows on the 15 minute film (C) a com- 
plete dyskinetic disorder in the left kidney with spastic pelvis and calyces and the dye as 
far back as the papillae collected in great globs of density. Note the sphincter spasm at the 
ureteropelvic junction, demonstrated by a negative shadow. Also note the restoration to 
the “normal” for that side on the next film of 30 minutes. The right side is normal 
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Fic. 2. . and H. Second excretory urogram taken three and one-half months later 
with films at 5 minute intervals during an hour's observation. The eight parts to figure 2 
represent the first 40 minutes. Again the gross dyskinesia is noted on the left, this time 


on the 5 minute (A) and 15 minute (C) films. Following each dyskinetic ‘episode, a 


restoration to “normal” is noted, which after the 15 minute film was carried to the 45 x 
film, which is shown in figure 3. The right side remains normal throughout. 
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intravenous urograms on two occasions, being first noted December 13, 1948, 
and beautifully confirmed three and a half months later on March 29, 1949, thus 
demonstrating a persistent neuromuscular dysfunction. The second study shows 
calyceal and pelvis visualization every five minutes. The five, 15 and 45 minute 
films demonstrate the recurring disturbed peristaltic cycle. A series of normal 
studies taken at such intervals fails to reveal any such peristaltic alterations 
throughout the periods of their observations. As stated at the beginning of this 
paper, these findings indicate a direction for further investigation and studies of 
the renal peristaltic cycle. More serialographic studies at shorter intervals to 
include the rhythmic events described by Muschat* should reveal important 
roentgen data. We are at present engaged in a series of intravenous urogram 
studies with observations at two to three minute intervals, subjecting those cases 
demonstrating spastic states, to further study under conditions of adrenergic 
blockade. 
Case Report 


A 54 year old white male complained of back pain and an episode of hematuria. 
The patient was treated in an out-patient ambulatory clinic. The physical examina- 
tion was essentially negative except for a hypertension of 150/100 mm. Hg. The 
urine showed occasional red blood cells, and a few leukocytes, but otherwise was 
normal. Cystoscopy revealed no lesions of the urinary tract to account for the 
hematuria. Excretory urograms taken on December 13, 1948 (figure 1) showed a 
slightly enlarged kidney on the left. The transportation of the dye was rapid and 
normal on both sides, and the upper collecting systems were visualized well on both 
sides without significant abnormalities, other than a suggestive minimal hydro- 
nephrosis on the left. These findings are nicely demonstrated on a five and 10 minute 
film after the administration of dye, but on the 15 minute film a change takes place on 
the left side showing marked dilatation of the calyces and pyramidal areas with retro- 
grade flow of the dye. At the same time, the pelvis shows contraction, and a negative 
sphincter spasm shadow is observed at the ureteropelvic junction. On the 30 minute 
film, the normal calyceal and pelvic pattern is restored on the left side. The im- 
pression at the time was that we were dealing here with a probable disturbed renal 
peristaltic cycle demonstration. A simple pyelorenal backflow was not considered 
contributory since we had no overdistention or other factors as one might have in a 
retrograde study. 

Accordingly, the patient had another intravenous urogram study (figures 2 and 
3) performed on March 29, 1949, three and a half months after the first study. This 
time, attempts at peristaltic cycle study were made with films at five minute intervals 
throughout a 60 minute period and three excellent demonstrations of the dyskinesia 
discussed. were obtained as will be seen on the five, 15 and 45 minute observations. 


SUMMARY AND CONCLUSIONS 


1. The renal peristaltic cycle is a field of clinical physiology and pathology 
in which roentgenology can be expected to make important direct contributions. 
It is an area of kidney function which has been too long neglected and which can 
contribute much to a better understanding of non-nephritic kidney conditions. 

2. The neuromuscular apparatus of the kidney involved in this peristaltic as- 
pect of kidney function rests in the calyces and pelvis which, together with the 
ureter, form a hollow viscus possessing muscular layers with a sphincter system 
and which function with a rhythmic systolic and diastolic sequence, subject to 
control by the autonomic nervous system. 
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3. The normal rhythmic cycle is described. 
4. The peristaltic cycle is subject to disturbances and dyskinesias, altered as 
a result of trauma, infection or disease, to include even early tiny tumor foci, 
within the calyx-pelvis, ureter ensemble, or as a result of autonomic imbalance. 
An irritable, spastic pelvis and calyces in pyelitis are described, similar to duo- 
denal bulb irritability in inflammatory lesions of the duodenum. 

5. A renal sympatheticotonia is described with sphincter spasm, comparable 
to the achalasia or cardiospasm of the esophagus, or in Hirschsprung’s disease 
of the colon, resulting in the kidney in severe spasms, pelvic and calyceal dilata- 
tions, and stasis, and eventual atony and hydronephrosis if sufficiently long 
prolonged. 

6. Such obstructive nephropathies, existing without evidence of organic ob- 
structions, are associated with a clinical syndrome, and may even underlie cer- 
tain types of hypertension. 

7. Relief by renal sympathectomy or by other means as by drugs with 
autonomic action is discussed. 

8. A series of films is presented to illustrate the conditions described. 
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Q FEVER: REPORT OF A CASE TREATED 
WITH CHLOROMYCETIN * 


By Curis J. D. Zararonetis, M.D., and Ricuarp C. Bates, M.D., 
Ann Arbor, Michigan 


Ir is of interest that © fever is being encountered with increasing frequency 
in the United States.":*** Furthermore, it is now evident that this rickettsial 
infection may give rise to severe clinical disease, especially in older individuals. 
Indeed, at least four fatalities have been ascribed to this disorder in this country 
alone.” The need for a satisfactory form of therapy is therefore apparent. In 
this connection, Wong and Cox have demonstrated the effectiveness of aureo- 
mycin in the disease produced experimentally. More recently, Lennette and 
* Received for publication August 2, 1949. 
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his associates * evaluated aureomycin in a clinical trial and found it to be bene- 
ficial in patients with this condition. 

The purpose of this report is to present the results of therapy of an isolated 
case of Q fever with another antibiotic, namely, chloromycetin. That chloro- 
mycetin might also be of value in the disease was inferred from the knowledge 
that this compound is generally effective in other rickettsial infections.* The 
case reported herein is of additional interest in that the exact date of exposure to 
infection is known. 

Case Report 

A 43 year old Danish physician was admitted to the University Hospital on No- 
vember 22, 1948, with complaints of chills, fever, severe headache, and malaise. He 
had been visiting various laboratories in this country for nine weeks prior to admis- 
sion. On October 29, 1948, the patient had gone to the research laboratories of the 
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a 
— 
4 
. 
be 


984 CHRIS J. D. ZARAFONETIS AND RICHARD C. BATES 

National Institutes of Health at Bethesda, Maryland. The visit included a brief 
stop at the section engaged in work with Q fever. Following this, he remained well 
until November 20 when he felt hot and tired. That night, headache and chills were 
first experienced and the patient slept poorly. These symptoms persisted and he felt 
extremely fatigued. A dry, hacking cough appeared and a feeling of nausea was 
present on the day of admission, two days after onset. 

Physical examination revealed the temperature to be 103.8° F., the pulse 100, and 
respirations 25 per minute. The blood pressure was 140 mm. Hg systolic and 70 
mm, Hg diastolic. The patient appeared febrile, but his general appearance was bet- 
ter than the high fever would indicate. The skin was hot and moist. Examination 
of the chest failed to reveal any abnormalities, and the remainder of the physical 
examination was negative. 


Fic. 16. November 26, 1948. 


Laboratory studies of the urine and stool yielded normal findings. The hemo- 
globin and red blood cell values were normal. The leukocyte count was 7,800 with 
the following differential: 80 per cent polymorphonuclear leukocytes, 17 per cent 
monocytes, and 3 per cent lymphocytes. The sedimentation rate was 33 mm. per hour 
by the Wintrobe method. Roentgenograms of the chest were made on the day of 
admission and showed a hazy, homogeneous area of increased density just above the 
dome of the right hemidiaphragm (figure la). 

During the first 24 hours of hospitalization the patient received 0.65 gram of 
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aspirin on three occasions, the last dose being at 3:00 p.m. on November 23. At 9:30 
p.m. on that date he received an initial dose of 2.0 grams of chloromycetin,* orally, 
and 1.0 gram every eight hours thereafter until November 29, when the dosage was 
reduced to 0.5 gram at the same intervals. 

Vomiting occurred twice during the first hospital day. On the morning of 
November 24, fine transient rales were heard at the right lung base, posteriorly. On 
this date the patient failed to experience chills and he felt somewhat improved. By 
the following evening, he was afebrile and had no complaints except for some weak- 
ness and ease of fatigue. He was discharged on December 1, 1948. 

During the patient's illness and convalescence, frequent chest roentgenograms 
were taken. At first, progression of the infiltrative pulmonary lesion was noted 
(figure 1b). The pneumonitis then gradually regressed but a residual area of in- 
volvement was still evident one month after onset of illness (figure Ic). A check-up 
examination some two months later revealed, however, that the process had cleared 
completely. 

In the accompanying chart (figure 2). the hospital record of the patient's tem- 
perature, pulse, and respirations is shown. The amount of chloromycetin adminis 
tered is also indicated as are the results of complement-fixation tests for Q fever.+ 


DIscuSSION 


The diagnosis of Q fever was suspected in this case from the history of 
exposure to infection 22 days earlier. The clinical and laboratory findings were 
compatible with those described for the disease.” Later, the diagnosis was con- 
firmed by the results obtained in specific complement-fixation tests. Since 
() fever is notoriously infectious among laboratory workers, no attempt was 
made to isolate the causative agent from the patient. 

The clinical course of patients with © fever is extremely variable. Robbins “ 
found an average duration of fever of seven to eight days, with extremes of one 
to 15 days. Chloromycetin therapy was instituted in this case at the beginning 
of the fourth 24 hours of illness. Improvement was evident in 18 hours and the 
patient was afebrile within 48 hours. The observed improvement cannot be 
attributed with certainty to the chloromycetin. It is believed, however, that the 
rapid improvement which followed therapy is at least suggestive. Further trial 
of chloromycetin in Q fever, therefore, appears indicated. In this connection, the 
studies of Smadel and his associates '’ are of interest. These investigators 
found that the rickettsial agent responsible for Q fever, namely, Co-riella burneti, 
is relatively resistant to chloromycetin when compared with other rickettsiae. 
Indeed, in experimentally infected chick embryos, it was noted that the amount 
of chloromycetin required to produce significant prolongation of life was four 
times greater for C. burneti than for the other rickettsial organisms. It seems 
likely, therefore, that comparably larger doses of chloromycetin will be necessary 


in clinical cases of Q fever than for the other rickettsioses. ; 

The patient reported herein received a total of 22.5 grams of chloromycetin 
over nine days. This appears to have been adequate and may represent the 
lower limit of dosage required to be effective in Q fever on the basis of the above- 
indicated findings of Smadel and his colleagues. 


* Kindly supplied for use in this case by Dr. E. C. Vonder Heide, Parke, Davis & Co., 
Detroit, Michigan. 

+ Performed by the Virus and Rickettsial Division of the Army Medical School, Wash- 
ington, D. C., through the courtesy of Dr. J. E. Smadel. 
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SUMMARY 


A case of Q fever, developing 22 days after a single exposure, was treated 
with chloromycetin. An apparently favorable therapeutic result was achieved, 
and it is concluded that further trials of chloromycetin in Q fever are warranted. 
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TRAUMATIC THROMBOPHLEBITIS DURING INTRA-ARTERIAL 
HISTAMINE THERAPY * 


By Lester E. Wop, M.D., Fargo, North Dakota 


THE purpose of this presentation is to report a complication observed while 
giving histamine intra-arterially in the treatment of peripheral vascular disease. 
The treatment of obliterative arterial disease described by Mufson * has a definite 
appeal because it may be done as an office procedure. Before this method of 
therapy was suggested, there was little that could be offered the patient with 
obliterative arterial disease except in larger centers where long periods of treat- 
ment on Saunder’s bed, sympathectomy, or physical therapy could be given. 
Such regimes of therapy are frequently so costly as to be beyond the reach of 
many patients who need therapy of a definitive type. 

Because of the great number of patients who will probably be receiving this 
type of therapy, we would like to report a complication observed while giving 
histamine intra-arterially. 


* Received for publication October 7, 1949. 


] 
4 
5 
i 
7 
5 
9 
10 


LESTER E. WOLD 


Case REPORT 


A 67 year old retired farmer presented himself to the clinic on January 13, 1949. 
His presenting complaint was pain and paresthesias in his right leg of two years’ 
duration. A diagnosis of arteriosclerosis obliterans was made. Intra-arterial hista- 
mine was administered after the fashion outlined by Mufson and for the first five 
such treatments little difficulty was encountered. During the sixth intra-arterial 
histamine treatment, however, considerable difficulty was encountered in getting the 
needle into the femoral artery. It was only after several attempts and considerable 
trauma that the femoral artery was entered. After the treatment was completed it 
was noted that there was a purple mottling to the skin of the affected extremity ex- 
tending from the knee distally. The veins were distended. However, on elevation 
they collapsed quickly. The patient did not complain of pain. He was dismissed 
from the office and he went home where he spent a comfortable evening. The next 
morning he noted swelling of the right leg below the knee. The next day he returned 
to the office because of the increase in the size of the limb. At this time there was 
pitting edema extending up to the knee which was graded II plus on the basis of IV. 
Calf tenderness was noted. There was no femoral triangle tenderness. The Homan 
sign was negative. It was our impression that the patient was suffering from deep 
femoral thrombophlebitis probably of a post-traumatic nature. We felt that the wall 
of the femoral vein had been subjected to considerable trauma during the attempts 
at puncturing the femoral artery and that a thrombus formed at the site of the intimal 
trauma. The patient was hospitalized and routine anti-coagulation therapy initiated. 
The leg was elevated and warm packs were applied. After five days of this regime 
the swelling in the legs subsided and no further complications were encountered. 
To date there has been no further evidence of thrombo-embolic disease. 


DiscussION 


We have presented a patient with arteriosclerosis obliterans who we feel 
developed a traumatic thrombophlebitis during the time he was receiving intra- 
arterial histamine therapy. To our knowledge there have been no previous 
reports of complications following this type of therapy. Because of the probable 
wide usage of this type of treatment in the future we feel complications of this 
nature should be reported. 
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EDITORIAL 


THE DIETETIC TREATMENT OF HYPERTENSION 
AND NEPHRITIS 


Many therapeutic procedures for the relief of hypertension, dietetic, 
medicinal and surgical, have been proposed during the past 50 years. When 
advocated with sufficient vigor and authority and supported by statistical 
evidence which seemed imposing, many of these have stimulated wide spread 
interest which has gradually waned as the results in practice fell far short of 
the expectations which had been aroused. At present we are near—prob- 
ably a little past—the crest of a new wave of enthusiasm which followed the 
report of Kempner * of the successful use of a “rice-fruit-sugar diet” for the 
treatment of nephritis and hypertension. A current evaluation of this work, 
even if only tentative and incomplete, would seem to be of value. 

In either evaluating or attempting to confirm this work it is essential to 
bear in mind that the procedure is still really on an almost purely empirical 
basis. The therapeutic value of the rice diet must be determined by ade- 
quate clinical trials, quite regardless of the validity of either the working 
hypothesis on which Kempner originally based his experiment? or the cur- 
rent explanations of how and why the diet “works.” 

Attempts to influence hypertension by restricting the intake of sodium 
chloride (“dechloruration”) were reported by Achard and by Widal in the 
early part of this century. Their results were not impressive. In this 
country interest was first aroused by the work of Allen and associates (1920, 
1922) * who reported a study of 180 hypertensive patients kept for long 
periods on a diet containing from 0.5 to 0.75 gm. of salt per day but adequate 
in caloric and protein content. Improvement was judged by a fall in blood 
pressure and relief of subjective discomforts. In about 60 per cent of his 
patients either the blood pressure dropped to normal or there was “distinct 
benefit.” Undoubtedly a significant number of Allen’s patients were bene- 
fited. His reports were not convincing, however, because his criteria of 
improvement were not adequately specified and because there was virtually 
no preliminary control period to show how marked were spontaneous varia- 
tions in blood pressure, independent of the diet. 

Many attempts to repeat this work were subsequently reported with 
widely conflicting but usually disappointing results. Many of these studies, 
however, were also unsatisfactory in that the series was often too small, the 
period of treatment too short, preliminary control periods inadequate or the 
degree of salt restriction not sufficiently rigid. The diet was not palatable 


1 Kempner, W.: The treatment of kidney disease and hypertensive vascular disease with 
rice diet, North Carolina M. J. 5: 125-131, 1944. 

2 Kempner, W.: Compensation of renal metabolic dysfunction. Treatment of kidney 
a = ‘utes vascular disease with rice diet, III, North Carolina M. J. 6: 61-87, 

-161, 1945. 

8 Allen, F. M., and Sherrill, J. W.: The treatment of arterial hypertension, J. Metabol. 
Research 2: 429-545, 1922. 
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and was hard to administer. General interest in it had virtually disappeared 
at the time of Kempner’s first report. 

Kempner * based his experiment on the theory that the metabolic (as 
distinguished from the excretory) function of the kidney cells may be dis- 
turbed in renal disease. Such a disturbance might result in the accumula- 
tion in the blood and tissues of substances which normally are removed and 
metabolized by the renal cells or in the appearance of “abnormal” (that is, 
unusual) substances as a result of disturbed or interrupted metabolic activ- 
ities of the cells. Such “abnormal” substances might be “harmful” and lead 
directly or indirectly to hypertension and the anatomical changes associated 
with it. The various constituents of a mixed diet might furnish a relatively 
prolific source of such harmful substances. By substituting a rice-fruit- 
sugar diet the quantity of such harmful substances formed might be de- 
creased and the “renal metabolic dysfunction” thus “compensated.” This 
implies the belief that renal disease (but not necessarily impaired excretory 
function) is a precursor of essential as well as nephritic hypertension. 
Neurogenic factors receive little consideration, although Kempner suggests * 
that in those patients with hypertensive vascular disease (not in the terminal 
stages ) who do not respond to the diet, the hypertension must be attributable 
to extrarenal factors (“neurogenic” or “essential” hypertension). Few 
will follow Kempner this far, but the point is irrelevant as far as assessing 
the therapeutic effectiveness of the diet is concerned. 

The diet contains 300 gm. of rice (dry weight), 100 gm. (or more) 
of sugar, 700 to 1000 c.c. of fruit juice with supplementary vitamines and 
iron. Nothing else, not even water is allowed, in particular no salt, no milk 
and no fat. This diet furnishes about 2000 calories and contains about 20 
gm. protein, 5 gm. fat and 460 gm. carbohydrate, with 0.2 gm. sodium and 
0.15 gm. chloride. For patients who require a larger caloric intake, larger 
quantities are allowed, particularly of sugar and fruit. If there is notable 
hypochloremia or if symptoms of salt deprivation appear, a small supple- 
ment of salt or hydrochloric acid is administered. 

With a diet so extremely meager in these electrolytes, it seems inevitable 
that a serious deficiency should eventually develop. Kempner warns of this 
danger, insists on frequent examinations of the blood and urine to detect it 
and cites specific instances of its occurrence. It is impossible, however, from 
a perusal of his reports to determine how frequently this occurred, how soon 
it is likely to develop or what supplements are needed to forestall or combat 
it. The risk is obviously great in patients with impaired renal function. 

After from two to five months, in many cases additions are permitted: 
small amounts of nonleguminous vegetables, potato, lean meat, chicken or 
fish. Such additions are regarded as reducing substantially the effective- 
ness of the regime, and they are reduced or eliminated if the improvement 
which may have occurred on the strict diet is not maintained. In such cases 
the strict diet should be continued “indefinitely.” 
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This diet is admittedly unpalatable and monotonous. Many patients, 
particularly at the start, are unable to eat enough to maintain weight so that 
considerable loss of weight during the first three weeks is common. This 
may be due also to elimination of edema. According to Kempner, even- 
tually “most patients accustom themselves to the rice diet, and some even 
like it.” Most patients who are kept on the diet apparently reach an 
equilibrium eventually or even gain weight. One might wish for more 
detailed information regarding this point than is to be found in his reports. 
It is clear, however, that the effects of the diet can not be attributed to 
malnutrition. 

It is generally believed that the effectiveness of the diet depends upon its 
low salt content. There is good experimental evidence that under con- 
trolled conditions, significant though moderate fluctuations in blood pressure 
can be induced by adding or withdrawing salt from the diet. It is probable, 
also, that it is the sodium rather than the chloride ion which is significant. 
Although there can be little doubt that rigid reduction in the intake of salt 
is essential, it has not been proved that this is the only important factor in 
the Kempner regime. 

The diet is manifestly very low in protein, so low that competent in- 
vestigators doubt the possibility of its maintaining the patient in N equi- 
librium. Kempner has reported balance studies in patients after two months 
on the diet in which the urinary N excretion averaged 2.26 gm. in 24 hours. 
This with an estimated excretion of 0.9 gm. in the feces might be covered 
by an intake of 20 gm. protein. The accuracy of these figures has been 
seriously questioned since no one else has been able to maintain human sub- 
jects in N equilibrium on vegetable protein only without the excretion of 
far larger quantities of N in the urine. Schwartz and Merlis* studied six 
individuals on a strict rice diet and found an average daily excretion of N 
of 5.85 gm. with an intake of 2.63 gm. The negative balance persisted for 
90 days in one subject studied for this length of time. Kempner’s claim that 
rice protein has an unusually high biological value is not borne out by 
analyses which indicate a relative deficiency of several essential amino acids. 
That the deficiency cannot be excessive in practice is suggested by the fact 
that, according to Kempner, many patients maintained their weight over 
long periods and did not show depletion of plasma proteins or develop 
anemia. To what extent the “strict” diet had been supplemented in these 
cases Kempner’s reports do not show. 

Patients on the diet show in the blood a reduction of the non-protein 
nitrogen and urea nitrogen, of the cholesterol and (moderate) of the 
chloride. There is an extreme reduction in the excretion of sodium and 
chloride in the urine, and frequent quantitative estimations of urinary 
chloride are regarded as essential to determine the degree of coOperation of 
the patient. 


* Schwartz, W. B., and Merlis, J. K.: Nitrogen balance studies on the Kempner rice 
diet, ]. Clin. Investigation 26: 1060-1071, 1947. 
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Kempner states that relief of subjective discomfort was observed in “a 
great number” of patients, but only objective evidences of improvement 
were used in assessing the results of treatment. These were chiefly loss of 
edema, reversion toward normal of abnormalities in the blood and urine, 
reduction of at least 20 mm. in mean blood pressure, disappearance of 
papilledema, retinal hemorrhages and exudates, diminution in width of the 
cardiac shadow of 18 per cent or more, and reversion to or toward normal 
of the electrical axis and the inverted T wave in Lead I when these abnor- 
malities were present. 

It is impracticable in a brief discussion to analyze Kempner’s results in 
detail. They may be adequately illustrated by his report ° of 500 cases of 
hypertensive cardiovascular disease, “most of whom were seriously ill and 
had failed to respond to other forms of treatment.” Two hundred and 
twenty-nine of these showed evidence of “secondary” renal involvement. 
Of these 500 cases, 64.4 per cent showed improvement after an average 
period of treatment of 89 days according to the criteria just mentioned, and 
62 per cent showed a significant fall in blood pressure. The length of time 
required to bring about this reduction in blood pressure varied from four 
days to 10 months (in one case reported elsewhere ® it required “almost 
three years”). The frequency of this response varied with the duration 
of treatment. Of 195 patients treated less than 35 days, 51 per cent showed 
a significant fall in pressure, whereas of 305 cases treated from 35 to 898 
days, 70 per cent so responded. The average time in which a “marked” 
decrease in blood pressure was observed was “about three to four months.”’ “ 
In 25 per cent of the 500 cases, the pressure fell to normal (less than 145 mm. 
systolic and 95 mm. diastolic) after an average period of 94 days. Twenty- 
six patients died while under treatment, and 163 others were not benefited 
after an average period of 69 days. 

The regression of the abnormalities in the fundi, when present, is more 
impressive. Papilledema, hemorrhages or exudates were present in 140 of 
the 500 cases, and in 88 photographs were obtained before and after treat- 
ment. Papilledema, present in 23 of the 88 cases, disappeared completely 
in 17 and partly in five. Hemorrhages, present in 55 cases, disappeared 
completely in 39 and partially in 15. Exudates, present in 70 cases, dis- 
appeared completely in 42 and partly in 23. The time required for com- 
plete disappearance of these lesions ranged from two to 30 months and 
averaged 14 months. In several cases improvement occurred without not- 
able reduction in blood pressure. 

Objective signs of improvement in the heart were also slow to appear 
Of 286 cases studied with reference to the size of the heart, there was a 
diminution of 10 per cent or more in transverse diameter in 125 (44 per 


®* Kempner, W.: Treatment of hypertensive vascular disease with rice diet, Am. J. Med. 


4: 545-577, 1948. 
® Kempner, W.: Treatment of heart and kidney disease and of hypertensive and arterio- 
sclerotic vascular disease with the rice diet, Ann. Int. Med. 31: 821-856, 1949. 
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cent) after an average period of treatment of 125 days. Of 310 patients 
with satisfactory tracings, T: was diphasic or inverted in 145. In 89 (52 
per cent) of these there was a reversion to or toward normal but only after 
an average period of treatment of 10 months (in one case only after three 
years). 

How long and under what conditions this improvement was maintained 
and how long the average patient could be held to the regime cannot be 
clearly determined from Kempner’s reports. Specific instances are cited in 
which patients—presumably on the diet—were well and active four to six 
years after the treatment was started. Other cases relapsed quickly after 
the diet was interrupted or prematurely supplemented. One gets the im- 
pression that improvement usually persisted as long as the diet was main- 
tained, but that any notable relaxation was often if not usually followed by a 
fairly prompt relapse. It is also not clear whether or how often the regime 
had to be abandoned (in effective form) because of electrolyte depletion or 
other untoward results. Instances are cited in which the diet had to be 
modified, but Kempner states that no patient has been injured by it. 

A skeptical perusal of Kempner’s reports reveals a number of aspects 
which are open to criticism. Although his reports contain a wealth of ma- 
terial including illustrative case reports in detail, there is a great deal of in- 
formation lacking which one would like to have and which one needs to 
reach an independent judgment as to the value of the work. Some of these 
deficiencies have already been referred to. 

A more serious one is uncertainty regarding and an apparent lack of an 
adequate preliminary period of observation. In one of his reports Kempner 
states (regarding the blood pressure) that “The figures given are averages 
of the daily readings of three to 24 (average eight) days before and after 
treatment.” A period of more than eight days, preferably at least 30 days. 
would be required to determine how much of the response in blood pressure 
is attributable to rest, change in environment and freedom from routine 
responsibilities, and to suggestion which seems to have been exerted in an 
unusually effective way, although this may have emanated as much from 
fellow patients and from the personnel as from the doctors. If this pre- 
liminary study had been carried out with as much enthusiasm as was shown 
in the administration of the diet, there can be little doubt that the basal level 
of the blood pressure would have been lower in many cases and the additional 
fall attributable directly to the diet would have been less. 

Kempner’s critics, however, seem inclined to overstress this defect and to 
give inadequate regard to other manifestations of improvement. There can 
be no doubt that these patients had real hypertensive disease. Many who 
responded well had had serious symptoms for one to several years and had 
received other types of treatment without relief, including, in at least one 
case, sympathectomy. The improvement in the fundi, shown in his pub- 
lished photographs, is highly impressive and not lightly to be explained 
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away by suggestion or inadequate preliminary observation. Furthermore 
the reduction in blood pressure obtained by suggestion, although often sub- 
stantial, is rarely long maintained, particularly after the patient returns to 
his old environment, unless some specific and highly disturbing source of 
emotional turmoil has been found and eliminated. 

Although it is probable that the percentage of patients responding favor- 
ably, particularly as judged by the blood pressure, will have to be revised 
substantially downward, there can be no doubt that many patients showed a 
marked fall in blood pressure under the regime and an astonishing degree of 
iunprovement which can be matched only by some of the patients who have 
responded favorably to sympathectomy. 

If this be conceded, the question naturally arises, why has no adequate 
confirmation been obtained? There is as yet no satisfactory answer. Sev- 
eral reports have appeared which tend to confirm Kempner’s observations. 
Thus Cantor * reported a series of 30 ambulant cases of essential hyperten- 
sion treated from seven months to a year with a fall to normal in 15 cases and 
a “decided fall” in nine others. He observed improvement in subjective 
symptoms, urine, eye grounds and electrocardiograms in most cases. Con- 
tratto and Rogers * studied 34 cooperative patients with hypertension of at 
least three years’ duration who were kept on the rice diet for at least three 
months. In 24 there was a definite and persistent drop which in 16 reached 
150 mm. systolic and 100 mm. diastolic or less. Subjective symptoms were 
relieved. Loofbourow et al.° administered the diet to 56 ambulant cases 
of whom 16 adhered well to the diet. Of these, six showed a fall of 20 mm. 
or more in diastolic pressure, as well as 3 of the 20 “moderate adherers.”’ 

On the other hand there have been a number of other studies reported 
in which the response in blood pressure was negligible or quantitatively so 
much less than Kempner's that they cannot be regarded as confirmatory. 
These have been well summarized by Chapman and Gibbons."” Some of 
these were carefully controlled studies on hospitalized patients. Most of 
them, however, are open to criticism as a direct check of Kempner’s work. 
The number of patients studied was usually small, often only 12 to 20, and 
the period of treatment relatively short, often four to eight weeks. An 
adequate check should cover at least as many months. In most of these 
studies, Kempner’s regime was not closely followed, but interest was centered 
on the effect of restricting the intake of sodium chloride or of sodium. It 
has not been proved that this is the only important factor in Kempner’s 
regime, and to criticize his work on the basis of experiments which do not 
essentially duplicate his regime is not warranted at present. 

7 Cantor, H. E.: Ambulatory treatment of hypertension with the rice diet, Pennsylvania 


M. J. $1: 1411-1413, 1948. 
* Contratto, A. W., and Rogers, M. B.: The use of the rice diet in the treatment oi 
hypertension in nonhospitalized patients, New England J. Med. 239: 531-536, 1948. 
® Loofbourow, D. G., et al.: The effect of the rice diet on the blood pressure in essential 
hypertension, New England J. Med. 240: 910-914, 1949. ? inl 
10 Chapman, C. B., and Gibbons, T. B.: The diet and hypertension, Medicine 29: 29-69, 
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Another handicap to securing an adequate check, at least outside a 
metabolism ward, is the difficulty in securing codperation of the patients, 
most of whom find the diet very disagreeable. Even slight deviations from 
the diet destroy its effectiveness, and the lack of self restraint shown by many 
human beings in such matters is indeed astonishing. Fear is not an ef- 
fective deterrent. A form of stimulated enthusiasm seems to be required, 
approaching religious fervor. Kempner and his group seem to have been 
highly successful in building up such a faith, and it is here, perhaps, that the 
powerful factor of suggestion has been most effectively utilized. At any 
rate, they appear to have secured adequate cooperation from a surprisingly 
large proportion of their patients, a feat which others find it hard to 
duplicate. 

It is impossible at present to reach any definite conclusion as to the pre- 
cise value of the Kempner regime. The percentage of patients who are 
stated to have shown a significant fall in blood pressure is probably too high 
if the effect of suggestion is to be eliminated. The whole study is some- 
what tinged with the enthusiasm of the author, but without this enthusiasm 
no one could have carried through such a huge piece of work. Unless, 
however, one arbitrarily dismisses the entire work as totally untrust- 
worthy, there can be no doubt that many severely ill patients have been 
restored to relatively normal health and the ability to work. How often 
this may be hoped for is still uncertain. 

The results are at least sufficiently promising to warrant a check up in 
other clinics. To be of value, however, the number of patients should be 
large, they should be observed for many months, and the work should be 
unhampered by preconceived ideas as to which features of the diet are most 
important. 

From the practical standpoint, proper administration of the diet is not 
a simple procedure. It requires fortitude and determination on the part of 
the patient, close supervision to maintain morale and frequent physical and 
chemical check-ups to insure adherence to the diet and avoid the danger of 
hypochloremia. To maintain improvement, the diet, with perhaps modest 
supplements, will probably have to be maintained indefinitely. As satis- 
factory results can at best be hoped for in only a fraction of the patients 
and as there is now no way of selecting those who are likely to respond, the 
diet hardly seems indicated at present as a routine therapeutic procedure. 
In patients who are more seriously ill and who do not respond to less 
troublesome measures, a thorough trial is justified if close supervision is 


possible and adequate cooperation can be anticipated. 
P. W. C. 
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Pavlov, A Biography. By B. P. Baskin. 365 pages; 14 « 21.5 cm. The Univer- 
sity of Chicago Press, Chicago 37, Ill. 1949. Price, $6.00. 


Pavlov is to the physiologist of the brain what Galileo was to the physical scien 
tist, for Pavlov was the first to introduce the experimental method into the physiology 
of the cerebral function. This he did by his indomitable courage, his skill in the 
performance of operations, and his ingenuity in devising methods. 

At the present time Pavlov is best known for his achievements by the method 
of the conditional reflex, but when the reviewer was a medical student the conditional 
reflex did not exist in American medical literature, and Pavlov was then known as 
a great figure in the physiology of digestion. 

To write a biography of Pavlov is under the conditions of our modern world an 
extremely difficult task even for one who has the ability, insight and diligence to 
write a biography. Babkin is one of the few men outside of Russia who would be 
capable of writing a life of Pavlov. In doing this he has executed a most important 
duty for medical science. It is a duty which can be considered as resting chiefly on 
Babkin’s shoulders, for no one in this country has worked with Pavlov for as long 
a time or known him over so many years. 

The biography is divided into four parts: life; early physiological work; work 
on digestion; conditional reflexes. 

Pavlov’s personal life is treated with the fidelity, the loyalty, the objectivity and 
the unselfishness that is characteristic of Babkin himself. Pavlov’s fascinating life 
story is recounted intimately and unpretentiously without over-dramatization. In 
order to write this Babkin has drawn not only on his knowledge of Pavlov and Russia 
but upon the recently published memoirs of his wife, Serafima Pavlova. 

Two chapters are devoted to the researches of Pavlov on the blood circulation 
and the nerves of the heart. Important material is presented on this phase of 
Pavlov’s work. It was here that Pavlov’s skill in dealing with the normal intact 
animal came to light; for Pavlov trained his dogs to lie absolutely quietly while he 
connected the superficial artery with a manometer. His operation of exposing the 
artery, which Pavlov with his skill was able to perform in two or three minutes, was 
apparently painless. By such an experiment he was able to get constant blood pres- 
sure at several regular intervals during the month, he recorded an average pressure 
of 130 mm. with variations not exceeding 20 mm. By such a method Pavlov was 
able to see that the ingestion of large amounts of fluid had little effect on the blood 


His most important work in the cardiac field was published in his doctorate 


pressure 
Here he investigated the effect of 


thesis, “The Centrifugal Nerves of the Heart.” 
the vagus on the rhythm and strength of contraction. He classified the cardiac nerves 
into four kinds—now known to be only the sympathetic and parasympathetic. This 
work of Pavlov was done at the same time as that of Gaskell in England, and as the 
latter work was published in English, Pavlov's has attracted little attention. 

Next followed Pavlov’s great contributions to the physiology of digestion, for 
which he received the Nobel Prize in 1903. It was in this branch of physiology that 
Pavlov showed his brilliance by the ability to devise methods of working with the 
normal and intact animal over a long period. This he did chiefly through the intro- 
duction of the method of the chronic fistula. He obtained and measured under 
normal living conditions the secretion of the stomach and the gall bladder. Due to 
Pavlov's surgical skill and physiological insight he was the first to obtain a true 
secretion of the isolated stomach; Heidenhain, the great Breslau physiologist, had 
failed because he severed the gastric branches of the vagus nerve coursing within 
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the walls of the stomach. These Pavlov preserved by incising only through the 
mucosa. With the present interest in sympathectomy for pancreatitis it is timely to 
note that Pavlov was the first to demonstrate nerves both stimulating and suppressing 
the pancreatic secretion. 

The section on the conditional reflexes gives an interesting historical background, 
but many of the facts of Pavlov’s discoveries in this field have been omitted. This 
is not especially serious, since the material on the last 35 years of Pavlov’s work is 
available in three books which have been translated into English (two of them by the 
present reviewer and one of them by another pupil of Pavlov’s, Anrep). 

This book is a valuable addition to the library of those physicians interested in 
medical history and biography as well as to those who have a special stake in the 
fields in which Pavlov worked. 

W. Horsey Gantr 


Electrocardiography—Fundamentals and Clinical Application. By Louis Wotrr, 
M.D., Visiting Physician, Consultant in Cardiology and Chief of the Electro- 
cardiographic Laboratory, Beth Israel Hospital. 187 pages; 16.525 cm. 
W. B. Saunders Company, Philadelphia. 1950. Price, $4.50. 


This excellent treatise on electrocardiography is divided into two parts. The 
first deals with the electrical phenomena which accompany myocardial contraction 
and which are of practical value in interpreting the clinical electrocardiogram. Part 
II applies these basic principles to the analysis of tracings commonly seen in practice. 
Arrhythmias are not discussed, since their interpretation does not depend on a compre- 
hension of the underlying electrical phenomena. Those conditions which are covered 
in detail are bundle branch block, ventricular hypertrophy, coronary artery disease 
and myocardial infarction, pericarditis, pulmonary embolism and the Wolff-Parkinson- 
White syndrome. 

The casual observer may be forgiven for asking if yet another text on electro- 
cardiography is really necessary. To the careful reader, however, this book will 
reveal itself to be unique and valuable. 

Dr. Wolff, from his many years of teaching electrocardiography at Harvard, 
found that the conventional method of empirical interpretation had disadvantages. So 
he changed his tactics to presenting basic principles first, without referring to pat- 
terns. His book is written with the same approach, and the reader will have no dif- 
ficulty in believing the author’s claim that his students, under his revised system of 
teaching, “were able to predict the character of the precordial and extremity curves 
in the normal heart and in various pathologic conditions before actually studying 
electrocardiograms, they acquired skill and exercised restraint in interpreting records, 
and they were able to retain their knowledge.” 

The text is clearly and simply written, and is amply illustrated. The author is 
not, however, sufficiently explicit in his definition of intrinsicoid deflections to make 
them always easy of recognition and accurate timing in subsequent tracings. For 
example, from the description available, it is impossible to appreciate the significant 
changes which are claimed to have occurred in the timing of the intrinsicoid deflec- 
tions of figures 86 and 87. This lack of clear definition and description of the tech- 
nic of timing them is a pity, because of the great importance of these deflections. 

To the reviewer, who has been instructed and instructing along inferior empirical 
lines, the logical and revealing approach which is here employed, has made exciting 
reading. This text can be strongly recommended to student, general practitioner, 
and many an internist and cardiologist. 


H. J. L. M 
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Unipolar Lead Electrocardiography. 2nd Ed. By EMaNnvet Goxppercer, B.S., 
M.D., Adjunct Physician, Montefiore Hospital, N. Y.; Lincoln Hospital, N. Y.; 
St. Joseph's Hospital, Yonkers, N. Y.; Lecturer in Medicine, Columbia Univer- 
392 pages; 15.5 * 24 cm. Lea & Febiger, Philadelphia. 1949. Price, 


sity. 

$7.50. 
Electrocardiography as now taught almost everywhere emphasizes unipolar leads, 
following the work of Wilson and his associates in 1934, though Wilson's place as 
the pioneer in this field is difficult to discover by reading this text. This second 
edition of Goldberger’s text is larger than the first, and many of the errors of the 
first edition have been corrected. The volume is not complete enough in its contents 
nor exact enough in its statements to serve as an independent text on electrocardio- 
graphy. Asa brief opus, it is not as lucid as some of the recently published books on 
electrocardiography, which are also concerned primarily with unipolar leads, although 


not so titled. 
S 


Obesity. By Epwarp H. Rynearson, M.D., F.A.C.P., Division of Medicine, Mayo 
Clinic, Associate Professor of Medicine, Mayo Foundation; and Crirrorp F. 
GasTINEAU, M.D., Fellow in Medicine, Mayo Foundation. 134 pages; 22.5 x 
Charles C. Thomas, Springfield, Ill. 1949. Price, $3.50. 


14.5 cm 

This short book reads so swiftly that the many facts concentrated in nearly every 

sentence can easily be missed. Striding deftly on and over past concepts and con- 

ceits of the overweight problem, the authors make a good case for the thesis that 

obesity is “simply the result of a large appetite and decreased activity.” The physiol- 

| ogy of obesity is simplified to a calorie-surface area equilibrium. Associated pheno- 
mena are explained as the results—not the causes—of the obesity, the establishment of 


new habits of eating the only “cure.” 
The case for non-obesity is succinctly shown, contraindications to weight reduc- 


tion are briefly and summarily disposed of, and dietary management is smoothly 
presented, with a brief exploring of psychotherapy and cataloguing of other methods 


of treatment. The bibliography has 422 items. 
If obese patients could be persuaded to read and digest this excellent book, the lot 


of their guiding physicians would be so much easier. 


By Peter J. Steincronun, M.D., F.A.C.P., introduction by C. 


You and Your Fears 
224 pages; 13.5 x 20 cm. Doubleday & 


Charles Burlingame, M.D., F.A.C.P. 
Co., Inc., Garden City, N. Y. 1949. Price, $2.50 


Dr. Steincrohn, who says that he writes as an internist and not as a psychiatrist, 
talks about the patients that come daily to the office of a physician. He calls them 
the “unduly anxious individuals.” The author is convinced that they are not getting 


He attempts to give the reader (whom he considers more or less 
He does not 


enough help. 
neurotic, like all human beings) a “new frame for the old picture. 


pretend to cure the neurotics but he promises “some hope for the hopeless” by show- 
ing him how he might live and be happy. He does this in 29 brief chapters. He 
admits that there are not enough trained psychiatrists to treat the neurotics of today 
but he feels that any “unhurried” physician who can listen sympathetically is able to 


help you and your fears. 
H. W. N. 
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BOOKS RECEIVED 


Books received during March are acknowledged in the following section. As 
far as practicable those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 


The Common Infectious Diseases: A Handbook for Students and Postgraduates. By 
H. Stancey Banks, M.A., M.D. (Glas.), F.R.C.P. (Lond.), D.P.H. (Cantab.), 
Physician-Superintendent, Park Hospital, Hither Green, London, etc. 354 pages; 
22x 14 cm. 1949. The Williams & Wilkins Company, Baltimore. Price, 


$4.50. 


Compulsory Medical Care and the Welfare State: An analysis based on a special 
study of Governmentalized Medical Care Systems on the Continent of Europe and 
in England. By Metcuior Paryi. 156 pages; 23X15 cm. (paper-bound). 
1950. National Institute of Professional Services, Inc., Chicago. Price, $2.00. 


Current Therapy, 1950: Latest Approved Methods of Treatment for the Practicing 
Physician. Editor: Howarp F. Conn, M.D.; Consulting Editors: M. Epwarp 
Davis, Vincent J. Derses, Garrietp G. Duncan, HucGu J. Jewett, WILLiaM 
J. Kerr, Perrin H. Lonc, H. Houston Merritt, Paut A. O'Leary, WALTER L. 
PatMerR, Hopart A. Reimann, Cyrus C. StrurGis, and Ropert H. WILLIAMs. 
736 pages; 28 X 20.5 em. 1950. W. B. Saunders Company, Philadelphia. 
Price, $10.00. 


The Cytologic Diagnosis of Cancer. By Tue Starr OF THE VINCENT MEMORIAL 
LABORATORY OF THE VINCENT Memoria Hospitat, A Gynecologic Service Af- 
filiated with the Massachusetts General Hospital, Boston, Massachusetts; The 
Department of Gynecology, Harvard Medical School; Published under the Spon- 


sorship of The American Cancer Society. 229 pages; 25.5 * 16.5 cm. 1950. 
W. B. Saunders Company, Philadelphia. Price, $6.50. 


Danger! Curves Ahead! How to Prevent and Correct Overweight. By Miriam 
Lincotn, M.D., F.A.C.P., Clinical Assistant, Professor of Medicine, School of 
Medicine, University of Washington. 138 pages; 21 X 14cm. 1948. The Mac- 
millan Company, New York. Price, $2.50. 


Medical Management of Gastrointestinal Disorders. By Garnett CuHeney, M.D., 
Clinical Professor of Medicine, Stanford University Medical School. 478 pages; 
21 x 14.5 cm. 1950. The Year Book Publishers, Inc., Chicago. Price, $6.75. 


Penicillin: Its Practical Application. 2nd Ed. Under the General Editorship of 
Proressok Sik ALEXANDER FLEMING, M.B., B.S., F.R.C.P., F.R.C.S., F.RS., 
Professor Emeritus of Bacteriology, University of London, etc. 491 pages; 
22x 14cm. 1950. The C. V. Mosby Company, Saint Louis. Price, $7.00. 


A Primer of Venous Pressure. By Georce E. Burcu, M.D., Henderson Professor 
of Medicine, Tulane University School of Medicine, etc. 174 pages; 24 x 15.5 
em. 1950. Lea & Febiger, Philadelphia. Price, $4.00. 


Proceedings of the First Clinical ACTH Conference. By Joun R. More, M.D., 
Editor. 607 pages; 23.5 15.5 em. 1950. The Blakiston Company, Philadel 
phia. Price, $5.50. 

Progress in Clinical Endocrinology. Edited by SamMurt Soskin, M.D., Director, 
Medical Research Institute, Michael Reese Hospital, Chicago, Illinois, etc. 641 
pages; 23.5 x 15.5 cm. 1950. Grune & Stratton, New York. Price, $10.00. 
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Research in Medical Science. Edited by Davin E. Green, Ph.D., and W. Eucene 
Knox, M.D. 492 pages; 24. 15.5 cm. 1950. The Macmillan Company, New 
York. Price, $6.50. 


Surgical Treatment for Abnormalities of the Heart and Great Vessels (The Beaumont 
Lecture, Wayne County Medical Society, Detroit, Michigan). Ist Ed., 2nd 
printing. By Rosert E. Gross, M.D., William E. Ladd Professor of Child 
Surgery, Harvard University Medical School. 72 pages; 22 X 14.5 cm. (limp 
leather binding). 1950. Charles C. Thomas, Publisher, Springfield, Illinois 
Price, $2.00. 


Thrombosis in Arteriosclerosis of the Lower Extremities. By Epwarp A. Epwarps, 
M.D., F.A.C.S., Diplomate of American Board of Surgery, Clinical Associate in 
Anatomy, Harvard Medical School, etc. 74 pages; 22 X 14.5 cm. (limp leather 
binding). 1950. Charles C. Thomas, Publisher, Springfield, Illinois. Price, 
$2.00. 


The Tuberculous Proc A Conception and a Therapy. A Private Study. By 
Atrrep Leitcn, M.B., Ch.B. (Edin.), Formerly Tuberculosis Officer, Royal 
Chest Hospital. 175 pages; 19 12.5 cm. 1949. The Williams & Wilkins 
Company, Baltimore. Price, $3.00 
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COLLEGE NEWS NOTES 


PosTGRADUATE COURSES 


The following A.C.P. Postgraduate Courses are still open for registration: 


Course No. 8, INTERNAL MEDICINE, University of California Medical 
School, San Francisco, Calif., June 19-23, 1950, Stacy R. Mettier, M.D., F.A.C.P., 
Director. Fees: A.C.P. Members, $30.00; Non-members, $60.00. 

Course No. 9, CLINICAL ASPECTS OF MALNUTRITION, Hospital de 
Enfermedades de la Nutricion, Mexico, D. F., August 16-25, 1950, Salvador Zubiran, 
M.D., F.A.C.P., Director. Fees: A.C.P. Members, $60.00; Non-members, $120.00. 

Address inquiries to the Executive Secretary, American College of Physicians, 
4200 Pine St., Philadelphia 4, Pa. 

Announcement of the Autumn Courses for 1950 will be made in the June issue 
of this journal 


A.C.P. ReGionaL MEETINGS 


Dates for several of the Regional Meetings for the Autumn of 1950 have been 
selected and the following are announced: 


Oklahoma-Arkansas Regional Meeting, Tulsa, Okla., September 30, 1950. 

Western New York Regional Meeting, Rochester, N. Y., October 14, 1950. 

New Jersey Regional Meeting, Trenton, N. J., November 1, 1950. 

Northwest Regional Meeting, Portland, Ore., November 10-11, 1950. 

Utah Regional Meeting, Salt Lake City, Utah, November 11, 1950. 

Colorado Regional Meeting, Denver, Colo., November 11, 1950. 

Midwest Regional Meeting (Illinois, Indiana, Iowa, Michigan, Minnesota, Ohio 
and Wisconsin), Madison, Wis., November 18, 1950. 

Kentucky Regional Meeting, Lexington, Ky., December 9, 1950. 


Numerous other regional meetings are in course of preparation and announce- 
ment will be made later. 


New Lire Mempers 


The College is gratified to announce that the following Fellows, in order listed, 
have become Life Members of the American College of Physicians since the publica- 
tion of the latest issue of this journal: 


Nathan Smith Davis, III, Chicago, IIl. 
Isidore Isaac Hirschman, Huntington, W. Va 
Kyran E. Hynes, Seattle, Wash. 

Artell Egbert Johnson, New York, N. Y 
Daniel Michael McCarthy, Brooklyn, N. Y. 
Joseph Bedford Vander Veer, Philadelphia, Pa 
Robert Theodore Lucas, Shreveport, La. 
Samuel E. Cohen, Elmira, N. Y. 

C. Howard Marcy, Pittsburgh, Pa 

James Risley Reuling, Bayside, N. Y 

James Rubeo Lisa, New York, N. Y. 
Andrew J. V. Klein, East Orange, N. J. 
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The College has an equitable and practicable Life Membership plan whereby 
members may underwrite their future dues during their productive years, while in- 
come is greatest. Life Membership offers security in advancing years against mis- 
fortunes which often necessitate the relinquishment of one’s most cherished profes- 
sional memberships because of the burden of dues. All Life Membership fees are 
added to the permanent Endowment Fund of the College, and thus contribute to the 
security of the College as well as to the security of its members. The Life Member- 
ship fee is deductible on Federal income tax returns, thus offering very substantial 
savings to the subscriber. 


The Board of Trustees of the America Medical Association met on February 9, 
10 and 11, and has announced the following appointments : 


Dr. Walter B. Martin, F.A.C.P., Norfolk, Va., appointed a member of the Ex 
ecutive Committee. 

Dr. F. F. Borzell, F.A.C.P., Philadelphia, Pa., appointed to the Fifty-Fourth 
Annual Meeting of the American Academy of Political and Social Sciences. 

Dr. L. H. Bauer, F.A.C.P., Hempstead, N. Y., appointed to the American 
Council on Rheumatic Fever 

Dr. T. P. Murdock, F.A.C.P., Meriden, Conn., appointed to the National Com- 
mittee for the Improvement of Nursing Services. 

Dr. Joseph M. Hayman, F.A.C.P., Cleveland, Ohio, appointed to the Council on 
Pharmacy and Chemistry. 


The Spencer Road Sanitarium, Oklahoma City, Okla., was presented as an out 
right gift to the Oklahoma Medical Research Foundation late in February by Dr. 
Coyne H. Campbell, F.A.C.P., who founded the hospital. The Sanitarium is valued 
at $250,000, can accommodate 90 patients, and is designed for chronic and convalescent 
psychopathic patients and alcoholics. It includes nearly eight acres of land, a hospital 
building, three cottages, a dining hall, kitchen, treatment rooms, and a storage building 


Psycutatric Restp—ency ProGrRAM 


The Psychiatric Training Faculty of Massachusetts is receiving applications for 
residency training in basic psychiatry at first, second, and third year levels, to begin 
July 1, 1950. 

rhree psychiatric hospitals, Boston State Hospital, Boston Psychopathic Hos- 
pital, and Worcester State Hospital, and the psychiatric facilities of the Judge Baker 
Guidance Center, Massachusetts General Hospital, and Massachusetts Memorial Hos- 
pital, are engaged in an integrated program giving training in basic psychiatry and 
neurology 

The program provides a rotating residency to afford the resident training in in- 
patient work with psychotic, psychosomatic, and psychoneurotic patients, out-patient 
work with children and adults, affiliation with university teaching programs, ground- 
ing in basic neurology and psychology, and supervision in a wide range of psychiatric 
therapies. Opportunities are also afforded for psychoanalytic training for a limited 
number of candidates under the auspices of the Boston Psychoanalytic Institute. 
Arrangement for such training is dependent on acceptance by the Institute. 

For some of these residencies, stipends are made available by the U. S. Public 
Health Service from grants provided through the National Mental Health Institute 
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The stipend at the first-year level is $2,000 per year, at the second-year level $2,400, 


and at the third-year level $3,000. 
For further information write to: 
Henry A. Tadgell, M.D., F.A.C.P., Secretary 
PsycHIatric TRAINING FacuLTy OF MASSACHUSETTS 
15 Ashburton Place, Room 802 
Boston, Mass. 


The National Paraplegia Foundation wishes to announce the establishment of a 
limited number of fellowships for research in spinal cord disease and trauma and in 
the complications commonly associated with such disease or injury. These fellow- 
ships carry a minimum stipend of $3,000 per year and may be awarded to any 
candidate who has demonstrated a capacity for medical research and has outlined a 
program of meritorious study. The fellowships will be awarded by the Medical Ad- 
visory Committee and are open for award for the academic year 1950-1951. Appli- 
cation forms may be obtained from the Chairman of the Medical Advisory Committee, 
and applications should be submitted to him not later than June 1, 1950. 

L. W. Freeman, M.D. 

Chairman, Medical Advisory Committee 
National Paraplegia Foundation 


POSTGRADUATE CouRSE IN PSYCHIATRY AND NEUROLOGY 


The University of California School of Medicine announces a twelve week post- 
graduate course in Psychiatry and Neurology to be given by the Division of Psy- 
chiatry, in codperation with University Extension (Medical Extension), University of 
California, from August 28 through November 17, 1950. The course is open only to 
qualified physicians. Instruction will be under the direction of Dr. Karl M. Bowman, 
Professor of Psychiatry, University of California School of Medicine. The subjects 


covered will include : 


General Psychiatry, Child Psychiatry, Psychobiology, Psychoanaly- 
sis, Psychology and Psychopathology, Functional and Organic Psy- 
choses, Psychoneuroses, Therapy, Psychosomatic Problems, Neuro- 
anatomy, Clinical Neurology, Neuropathology, Neurophysiology, 
Electroencephalography, X-Ray Diagnosis, Cultural Anthropology, 
and other related topics. 


The course is particularly designed to prepare psychiatrists and neurologists for 
examinations of the American Board of Psychiatry and Neurology, and is therefore 
designed for the advanced student in Psychiatry and Neurology. The fee for the 
course is $200.00. For application and full details address: 


Stacy R. Mettier, M.D., Professor of Medicine 

Head of Postgraduate Instruction, Medical Extension 
University of California Medical Center 

San Francisco 22, California. 


The annual D. J. Davis Lecture on Medical History at the University of Illinois 
College of Medicine was delivered by Dr. Joseph A. Capps, F.A.C.P., Emeritus Pro- 
fessor of Clinical Medicine, University of Chicago School of Medicine, on March 29. 


At the twenty-fifth anniversary observance of the opening of the University of 
Illinois Research and Educational Hospitals on April 1, Dr. Carroll L. Birch, 
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F.A.C.P., Dr. Edmund F. Foley, F.A.C.P., and Dr. Francis E. Senear, F.A.C.P., 
were among those presented with keys in recognition of twenty-five years continuous 
service. Dr. Andrew C. Ivy, F.A.C.P., Vice President of the University in charge 
of the Chicago Professional Colleges, made the presentations. 


Dr. J. C. Geiger, F.A.C.P., Director of Public Health, San Francisco, was 
honored on March 15 by the Minister of Public Health and the Military Junta of 
Venezuela, who conferred on him the Order of El Libertador in the grade of Com- 
mander. Dr. Geiger’s citation stated that this honor was “For distinguished services 
to Venezuela and its citizens, particularly in the field of child and maternal welfare. 
and public health administration.” 


The Colorado Rheumatic Fever Library has been established at the University of 
Colorado School of Medicine in response to the great need for the assembling in one 
place of all that has been written on the subject of rheumatic fever. It is desired 
that this library contain reprints or copies of every article that has been written on 
rheumatic fever. This material will be cross-indexed and assembled in bound volumes 
by years, and will ultimately be made available to all workers in the field of rheumatic 
fever in the form of a photostat and an abstract service. Valuable assistance can be 
given by all those writing in the field of rheumatic fever, and all those willing to dis- 
pose of reprint collections, by contributing papers relating to rheumatic fever. Re- 
prints and inquiries should be sent to: 

Ward Darley, M.D., Dean 

University of Colorado School of Medicine 
and Hospitals 

4200 East Ninth Avenue 


Denver 7, Colorado. 


The Connecticut State Medical Society held its annual meeting in Waterbury, 
May 2, under the Presidency of Dr. Charles H. Sprague, F.A.C.P., Bridgeport 
Among the speakers were Dr. Mandred W. Comfort, F.A.C.P., Rochester, Minn.; Dr 
Edward J. Stieglitz, F.A.C.P., Washington, D. C., and Dr. Tom D. Spies, F.A.C.P., 
Birmingham, Ala. Dr. Thomas P. Murdock, F.A.C.P., Meriden, presided at a sym- 
posium on anemias, blood dyscrasias and blood therapy, and Dr. C. Charles Burlin- 
game, F.A.C.P., Hartford, presided at the symposium on endocrine subjects. 


The American Trudeau Society, in codperation with the University of Pittsburgh 
School of Medicine and Graduate School of Public Health and the Industrial Hygiene 
Foundation of America, conducted a postgraduate course in “Pulmonary Diseases and 
Their Relation to Employment” at the University of Pittsburgh, May 15-19, 1950 
Dr. C. Howard Marcy, F.A.C.P., Pittsburgh, is Chairman of the Regional Subcom- 
mittee of the American Trudeau Society, having to do with medical education for this 
section of the country 


Dr. Paul D. Camp, F.A.C.P., of Richmond, has been appointed Assistant Pro- 
fessor of Clinical Medicine at the Medical College of Virginia. 

Dr. Leon L. Gardner, F.A.C.P., has been appointed Chief of Preventive Medical 
Service in the Richmond (Virginia) City Health Department 

Ihe American Association of Pathologists and Bacteriologists held its annual 
meeting at the University of Wisconsin Medical School, Madison, April 13-15, under 
the Presidency of Dr. Shields Warren, F.A.C.P., Boston, Mass. 
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In appreciation of 25 years of service a testimonial dinner was given to Dr. 
Abraham M. Rabiner, F.A.C.P., on March 12, by the medical staff of the Jewish 
Sanitarium and Hospital for Chronic Diseases, Brooklyn, N. Y., where Dr. Rabiner 
is Director of Neurology and Clinical Director. At the same time it was announced 
that the board of directors of the institution has established the Dr. Abraham M. 


Rabiner Research Fellowship. 


The first issue of the Journal of the Philadelphia General Hospital has just been 
published. It is a quarterly published by the hospital, and is edited by Dr. Pascal 
F. Lucchesi, F.A.C.P., Superintendent and Medical Director. The Consulting Board 
of Editors includes Dr. William P. Boger, F.A.C.P., Dr. Jefferson H. Clark, F.A.C.P., 
and Dr. Thomas M. McMillan, F.A.C.P., all of Philadelphia. 


Dr. Charles L. Dunham (Associate), Washington, D. C., has been appointed 
Chief of the Medical Branch, Division of Biology and Medicine, of the Atomic Energy 
Commission. Dr. John Z. Bowers (Associate) has been made special assistant to Dr. 
Shields Warren, Director, Division of Biology and Medicine. 


Dr. Albert M. Snell, F.A.C.P., has retired from the Mayo Clinic, Rochester, 
Minn., and is now associated with the Palo Alto Clinic at Palo Alto, Calif. 


Dr. William N. Chambers (Associate), Cincinnati, Ohio, was among the speak- 
ers at the annual meeting of the American Psychosomatic Society, held in Atlantic 
City on April 29. Dr. Eugene B. Ferris, F.A.C.P., is President of the Society, and 
Dr. Sydney G. Margolin (Associate), is Secretary-Treasurer. 


Dr. Robert G. Bloch, F.A.C.P., Professor of Medicine, University of Chicago 
School of Medicine, delivered the annual John W. Bell Tuberculosis Lecture of the 
Hennepin County Medical Society and the County Tuberculosis Association on April 
3. His subject was “Relationship of Sarcoidosis to Tuberculosis.” 


Dr. N. C. Gilbert, F.A.C.P., Chicago, retired as Chief Editor of the Archives of 
Internal Medicine on January 1, 1950. He was head of the Editorial Board from 
1932 to 1937 and had been the Chief Editor since that time. He is succeeded by Dr. 
Paul S. Rhoads, F.A.C.P., Chicago. 


1949 AUDITOR’S REPORT AND STATEMENT OF OPERATIONS 
THE AMERICAN COLLEGE OF PHYSICIANS 
February 12, 1950 
To the Boarp or REGENTS 
AMERICAN COLLEGE OF Puysicians, INc. 
4200 Pine Street 
Philadelphia 4, Pa. 


Dear Sirs: 
I have examined the accounts of the 
AMERICAN COLLEGE OF Puysictans, INc. 


for the year ended December 31, 1949, and the accompanying statements, including 
the BALANCE SHEET at December 31, 1949, the analyses of the GENERAL Funp and the 
ENDOWMENT Funp and the STaTEMENT of the INcomE ACCOUNT FoR THE CALENDAR 
YEAR 1949, are in accordance with the books of Account, and in my opinion present 
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fairly the financial position at December 31, 1949, and the results of operations for 
the calendar year 1949, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding years, and subject to the 
following comments: 

Cash: The cash was properly accounted for, was confirmed by direct corre- 
spondence with the following depositories, and the Petty Cash verified: 


Girard Trust Company, Philadelphia ................ $ 82,553.03 
‘d Provident Trust Company, Philadelphia 15,238.61 
Royal Bank of Canada, Montreal ................. j 2,612.53 


250.00 


$100,654.17 


Accounts Receivable: The Accounts Receivable were examined and found to be 
less than one year old and appear to be collectible. The detailed accounts receivable 
were in agreement with the control account. No requests for confirmation of the 
accounts were mailed. 

Investments: The securities were accounted for by direct correspondence and the 
income for the period under review was verified. The investment transactions are 
recorded properly in the general books of account and in the Investment Ledger, 
which is in agreement with the investment accounts of the General Ledger. 

General: The changes in the amount of the ENpDowMENT FuNp and the GENERAL 
Funp during the year 1949 are as follows: 


Balance 


Balance 
Fund Jan. 1, 1949 Dec. 31,1949 Increase 
General Fund . $339,668.68 $40,052.07 
Endowment Fund .............. 285,340.62 307,199.64 21,859.02 
James D. Bruce Fund ; 10,395.83 10,395.83 
A. Blaine Brower Fund Re 5,031.25 7,656.25 2,625.00 


$600,384.31 $664,920.40 $64,536.09 


The Executive Secretary has analyzed the income of the ANNALS according to 
Volume, so that the income and expenses are stated according to the year of publica- 
tion, with the exception of Volumes of prior years, which are closed out and not car- 
ried in an inventory account, with the sales properly credited to the General Fund 


according to the date of sale. 

General Comments: The prepaid insurance at December 31, 1949, was not set up 
as a deferred expense, the other deferred and accrued items were verified; the charges 
to the Furniture and Equipment Accounts represent proper additions to this account, 
and the allowances for depreciation appear to be adequate. A depreciation reserve 
account has been set up for the Headquarters Building in accordance with the action 
of the Board of Regents at the meeting on December 12, 1937, which provided that 
depreciation on the Building should be taken into account at the rate of $1,000.00 per 
year, and increased in 1949 to $2,000.00, due to the addition to the building. The 
footings and extensions of the inventory were verified. 

All ascertainable liabilities have been included in the Balance Sheet. 

All recorded receipts from dues, initiation fees, exhibits, advertising, sales of pub- 
lications, etc., were properly deposited in bank, and all disbursements, as indicated by 
the vouchers, cancelled checks and bank statements were properly recorded in the 


books of account. 


Respectfully submitted, 
Davin Rogtnovitz, Auditor 
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COLLEGE NEWS NOTES 


Summary of Operations for the Calendar Year 1949 


Income: 


Annual Dues.... $42,934.00 
Initiation Fees. . 19,736.00 
Subscriptions, ANNALS OF INTERNAL MEDICINE... 99,502.77 
Advertising, ANNALS OF INTERNAL MEDICINE... 23,148.26 
Income from Investments, General Fund (inc luding Accrued ) 10,151.16 
Income from Investments, Endowment Fund (including Accrued ). 11,716.12 
Dividend on Perpetual Insurance Deposit 
Sale of 1948 Membership Roster 
Midwest A. C. P. Regional Meeting 
Postgraduate Courses, Balance 
Miscellaneous Income (Dr. W. G. Leaman’s gift).. 
Rent—404-12 S. 42nd Street (net). 
Profit on Sale or Maturity of Securities, General Fund 
Profit on Equipment Traded in 
Thirtieth Annual Session: 

Exhibits. .. $22,548.24 

Guest Fees 2,688.54 25,236.78 


Income. $236,649.40 


Expenses: 


Salaries $51,353.02 
Communications (Postage, Telephone, Telegraph) 7,800.24 
Office Supplies and Stationery. . 2,762.24 
Printing. 66,085.60 
Traveling E xpenses i et 8,218.75 
Rent and Maintenance (inc luding Annual Session ). 6,085.26 
College Headquarters— Maintenance, Taxes, Insurance, etc. 5,248.66 
Gift, Conference Committee on Graduate Training i in Med. 2,500.00 
Depreciation on College Headquarters Building 2,000.00 
Depreciation on Furniture and Equipment 1,033.76 
Keys, Pledges and Frames : ; ; 114.88 
John Phillips Memorial Prize 69.75 
Investment Counsel Service and Security Custodian's Fee 808.00 
Employees’ Pension Fund 6,605.25 
Collection and Exchange 19.26 
Regional Meetings 3,253.56 
Loss on Sale of Securities, General Fund 813.33 
General Miscellaneous 2,278.49 
rhirtieth Annual Session—Special Expenses 

Banquet Deficit 

Committee on Panels 

Committee on Publicity 

Committee on Ladies’ Entertainment 

Committee on Clinics 

Convocation 

Governors-Regents Expenses 

Grand Reception Deficit 

Radio City Music Hall Deficit 

Registration 

Other Miscellaneous 


Tora, EXPENSES $174,514.11 


Net Income for 1949 Credited to General Fund $ 62,135.29 
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OBITUARIES 
DR. JAMES RAE ARNEILL, SR. 


Dr. James Rae Arneill, Sr., F.A.C.P., 
died January 27, 1950, and in his passing the 
Rocky Mountain Area lost one of its most 
outstanding physicians, the University of 
Colorado School of Medicine, one of its 
honored teachers and the American College 
of Physicians, a member who has played a 
very important part in its history. 

Dr. Arneill was born in De Pere, Wis- 

consin, in 1869. He took his A.B. degree in 
1890 from Lawrence University, Wisconsin, 
and in 1894 his M.D. degree from the Uni- 
versity of Michigan School of Medicine 
Following his graduation in medicine Dr. 
Arneill pursued postgraduate studies in 
Vienna and at Harvard and served on the 
faculty of the University of Michigan School 
of Medicine. 

In 1903 he moved to Denver and from 
that date until his death conducted a very active practice in Internal Medicine, and at 
the time of his death was the central figure in one of the large clinics of the Rocky 
Mountain Area and was active on the staffs of all the Denver hospitals, particularly 
the staff of St. Lukes. In recognition of his services to this hospital, its Board of 
Managers has established the James Rae Arneill Memorial Library. 

In 1916 Dr. Arneill retired from active teaching on the faculty of the University 
of Colorado as an Emeritus Professor of Medicine. His teaching activities for the 
University played a very important part in the early development of its School of 
Medicine. In 1905 he published a textbook, Clinical Diagnosis and Urinalysis, which, 
in its day, contributed much to medical teaching throughout the nation. 

Dr. Arneill was elected to Fellowship in the American College of Physicians in 
1917, just two years after its founding. He was a most important figure in the early 
development of the College, serving as Regent in 1922-23 and again from 1927 to 
1933. He also served as College Governor of Colorado between 1922 and 1926 and 
following this he was Associate Editor of The Annals of Internal Medicine for a num- 
ber of years. Dr. Arneill became a life member of the College in 1936. He was a 
Diplomate of the American Board of Internal Medicine, a Fellow of the American 
Medical Association and its component organizations and of many other professional 
organizations. 

In addition to his activities in the field of community service, medical education 
and the activities of the College, Dr. Arneill will be remembered as a genial, kindly, 
conscientious physician who exemplified the fine spirit of American Medicine in the 
highest possible manner. 


Warp Dartey, M.D., F.A.C.P. 
Governor for Colorado 
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DR. LEE CONNEL GATEWOOD 


Quietly in the early morning of January 3, 1950, after a series of myocardial in- 
farctions extending over seven years, death came to Lee Connel Gatewood. This 
peaceful departure seemed peculiarly fitting for a man whose life had been an exempli- 
fication of humility, serenity, modesty, and friendly charm. It was also in the tradition 
of the Gatewood family for his two brothers, Dr. Gatewood Gatewood and Dr. Wesley 
Gatewood, had preceded him in death from coronary disease as had his father, Dr. 
Wesley Emmet Gatewood, and all of his father’s six brothers. 

Dr. Lee Gatewood was born in Stockport, Ohio, March 15, 1889; he graduated 
from Ohio State University and Rush Medical College; he furthered his medical edu- 
cation at the University of Vienna. Upon returning to Chicago he became an asso- 
ciate of Bertram W. Sippy. In World War I, Dr. Gatewood served with Base Hos- 
pital 13 and was discharged with the rank of Major. After the war he returned to 
the staff of the Presbyterian Hospital of Chicago. He continued to teach until his 
death, for many years as Clinical Professor of Medicine of Rush Medical College, 
later as Professor of Medicine of the University of Illinois. He served as attending 
physician to the Presbyterian and Highland Park Hospitals. For twenty years he 
was a faithful member of the staff of the Cook County Hospital. As a consultant he 
visited various other hospitals including the Hines General Hospital. At the time 
of his death he was President of the Board of Trustees of Rush Medical College. 
He was a member of various medical societies including the Chicago Society of In- 
ternal Medicine (one-time President), the Chicago Institute of Medicine, the Chicago 
Pathologic Society, the Central Society for Clinical Research, the American Medical 
\ssociation, and the American Gastroenterological Association. He was a diplomate 
of the American Board of Internal Medicine and certified in Gastroenterology. He 
became a Fellow of the American College of Physicians in 1937. 

Dr. Gatewood is survived by Grace Blair Gatewood, whom he married in 1914; 
by their two children, Lee C. Gatewood, Jr., and Mrs. Walter Senters of Columbus, 
Ohio; by his mother, Mrs. Wesley Emmet Gatewood of Columbus, Ohio; and by a 
host of devoted friends and loyal patients. His life was one of service generously 
given, of tasks cheerfully assumed and faithfully discharged; of courageous living in 
spite of the knowledge that death would probably strike soon and suddenly. The 
world is better because of him. We mourn the loss of a dear friend, yet we cherish 
his memory and the inspiration of his life. 

Watter L. Pater, M.D., F.A.C.P., 
Governor for Northern Illinois 


DR. HAROLD EDSON WRIGHT 


On January 16, 1950, Dr. Harold Edson Wright, F.A.C.P., Baltimore, Md., died 
suddenly of coronary thrombosis. He was only 55 years of age, and all of his friends 
and associates believed him to be in the prime of life. Dr. Wright was one of the 
early members to join the American College of Physicians from Baltimore; and while 
the greater part of his life was devoted to radiology, he never failed to attend all the 
local meetings and to keep his interest with the College. 

Dr. Wright graduated from the University of Maryland School of Medicine in 
1919. He was an Associate in Physiology from 1920-1923 and an Instructor in 
Medicine from 1923-1942 at his alma mater. For many years he was roentgenologist 
at South Baltimore General Hospital. He was a member of the Baltimore City Medi- 
cal Society, Southern Medical Association, Radiological Society of North America, 
and had been a Fellow of the American College of Physicians since 1931. He was 
also a Diplomate of the American Board of Radiology. 

Dr. Wright was one of my classmates and one that we, his fellow associates, 
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could always go to in time of need. He had great understanding of human nature ; 

his loss will be a great one to his many friends in the medical profession. 
Wetuerrer Fort, M.D., F.A.C.P., 

Governor for Maryland 


DR. CHARLES SAUL DANZER 


Dr. Charles Saul Danzer died on January 19, 1950, at his home, 38 East 63rd 
Street, New York City, at the age of 54. He was born in New York City, was 
graduated from the University and Bellevue Medical School in 1915, following which 
he did postgraduate work at Johns Hopkins University School of Medicine, Trudeau 
Sanatorium, and at the Universities of Vienna and Prague. For a time he was 
Assistant Professor of Experimental Medicine at New York Homeopathic Medical 
College, and an Attending Physician at Sea View Hospital. He subsequently served 
as an Instructor in Medicine at Columbia University College of Physicians and 
Surgeons, and for many years had been Attending Physician at Unity and Cumberland 
Hospitals, and at the Brooklyn Cancer Institute. He was also Director of Medicine 
at Shore Road Hospital, Brooklyn, and since 1934 had been Director of the Eastern 
Life Insurance Company of New York. He was a member of the New York Academy 
of Medicine, Society for Experimental Biology and Medicine, and the National Panel 
of the American Arbitration Association. Dr. Danzer had been a Fellow of the 
American College of Physicians since 1926. In addition to his heavy administrative 
duties as a Medical Director of a large life insurance company he found opportunity 
to devote much time to clinical medicine and made an enviable record. 
Asa L. Lincotn, M.D., F.A.C.P., 

Governor for Eastern New York 


DR. JOHN AUGUSTUS TOOMEY 


Medicine lost one of its unique pioneering personalities with the passing of John 
Augustus Toomey (F.A.C.P., 1926) on January 1, 1950, at the age of 60 years. Hy- 
pertensive, cardiovascular renal changes paved the way for the terminal cerebral 
hemorrhage. 

Graduated from the Cleveland Law School in 1913 he practiced law in Ohio for 
one year. However, his basic interest in medical science prevailed, and he entered 
Western Reserve University School of Medicine in 1915, receiving his medical degree 
in 1919. Following his internship at Cleveland City Hospital, he took a residency in 
tuberculosis, becoming Medical Superintendent and Acting Director of this Cleveland 
institution. This prepared him to accept the Directorship of the new Department of 
Contagious Diseases at Cleveland City Hospital when it was organized in 1922, a posi- 
tion he continued to occupy until the time of his death. Dr. Toomey joined the faculty 
of his Alma Mater in 1920 as Demonstrator in Anatomy, advancing to the professorship 
of Clinical Pediatrics and Contagious Disease, a position he held at the time of his 
demise. Dr. Toomey served as interim Acting Director of the Department of Pedi- 
atrics at Western Reserve University during 1945. 

Besides his teaching and clinical duties at the University, he cared for the children 
at the Parmadale Orphanage, St. Edward’s Home and Merrick House Day Nursery. 

During 1947-1948 Dr. Toomey was President of the American Academy of Pedi- 
atrics, and during the same period he served as President of the Western Reserve 
Medical Alumni Association. In June 1949 he was honored with the LL.D. degree by 
John Carroll University, his Alma Mater. 

Dr. Toomey served as Chairman of the Committee on Therapeutic Procedures for 
Acute Infectious Diseases of the American Academy of Pediatrics, which edited from 
1938 the annual edition of the “Red Book” guide to developments in the application of 
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immunization procedures and therapeutic practices for the control and treatment of 
contagious diseases. He published approximately 300 scientific papers and was a con- 
tributor to various systems of Pediatrics and Medicine on the subjects of his special 
field of interest. 

John Toomey was a physician-teacher whose endeavors spanned both the clinical 
and research aspects of infectious diseases. He was an early and vigorous advocate 
of the concept that infantile paralysis may be contracted through the gastrointestinal 
tract. Early in 1922 he advocated immediate treatment in acute “polio,” consisting of 
heat, massage, stimulation, exercise, and eventually a balanced gait—methods later 
popularized and widely adopted. In 1947 the National Foundation established one of 
its five National Centers for poliomyelitis for teaching and training at the Cleveland 
City Hospital, under Dr. Toomey’s direction. 

Many of his students and colleagues sought his counsel both professionally and 
personally, and his rare sympathy and understanding and friendliness and interest 
never failed to respond to their needs. 

In 1918 he married Mary Louise Bagot of Anderson, Ind., whom he met while she 
was a dietitian at the Cleveland City Hospital. They had four children—Charles Hugh, 
a resident physician in Ophthalmology, Bellevue Hospital, New York City; Frances, 
now a senior student at Marquette University Medical School; Mrs. Mary Louise 
Quinn, a second year law student at Reserve; and John A., Jr.. a student at Hobart 
College. What a legacy and what a heritage! 

In 1942, addressing the graduating class of Western Reserve University Medical 
School, Dr. Toomey said: “No virtue is so noble as that of loyalty—loyalty towards our 
friends, our faith, our school, our country and our way of life.” A loyal friend and 
true physician-teacher-investigator has left the scene of his loves and labors of three 
decades and more—the world having been left a better and healthier place in which to 
live because of his responsive loyalty to life’s challenging opportunities. 

Cuarves A. Doan, F.A.C.P., 
Governor for Ohio 


DR. DOUGLAS DAVISON BAUGH 


Douglas Davison Baugh, B.S., M.D., F.A.C.P., Columbus, Miss., was born at 
Polkville, Miss., July 31, 1901. He graduated from the University of Mississippi, 
B.S., in 1927, from the University of Pennsylvania School of Medicine, M.D., 1929, 
and became a Fellow of the American College of Physicians in 1940. He did post- 
graduate work at Columbia University College of Physicians and Surgeons. 

Dr. Baugh died on December 17, 1949, of coronary occlusion, age 48. 

At one time Dr. Baugh was Assistant Superintendent of the State Charity Hospital 
at Jackson, Miss. For many years he was a member of the staff of Columbus Hospital 
and Doster Hospital and Clinic; Medical Consultant, Mississippi State College for 
Women; Associate Editor, “The Mississippi Doctor”; former Secretary, Chickasaw 
County Medical Society; member, Mississippi State Medical Association, Southern 
Medical Association and Fellow, American Medical Association; Director, The Baugh 
Clinic, founded by him in 1937; President, Lowndes County Medical Society. 

Dr. Baugh achieved much as a physician and always carried with him the loyal 
and reciprocal friendship of his patients and colleagues. With easy bearing, with a 
humorous and kindly nature, and a penchant for telling humorous stories, Dr. Baugh 
was nevertheless a hard worker who wrought splendidly, thought deeply and logically, 
and spoke wisely and kindly. With his untimely and unexpected passing, the City of 
Columbus and the State of Mississippi lost an eminent and much loved physician. He 
is survived by his wife, the former Miss Mary Frances Jones, and three daughters. 

Joun G. Arcuer, M.D., F.A.C.P., 
Governor for Mississippi 
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DR. A. L. BENEDICT 


Dr. A. L. Benedict, A.B., A.M., M.D., F.A.C.P., was born in 1865, graduated from 
the University of Michigan, A.B., 1887, from the University of Buffalo School of Medi- 
cine, M.D., 1888, and from the University of Pennsylvania School of Medicine, M.D., 
1889. He received his A.M. degree from Ohio Wesleyan University in 1891. He 
did some postgraduate work at Hotel Dieu, Paris, France. During World War I he 
served in the Medical Corps of the U. S. Army with the rank of Captain, later serving 
as Major in the New York National Guard. 

Dr. Benedict was the author of three books, “Practical Dietetics” (G. P. Engle- 
hard & Co., Chicago, 1904), “Golden Rules of Dietetics” (C. V. Mosby Co., St. Louis, 
1908) and “Why We Are Men and Women” (Allen Ross & Co., N. Y., 1929). He was 
also the author of numerous articles and essays, and for two was awarded first prize in 
the contest conducted by the Medical Society of the State of New York in connection 
with the Merritt H. Cash Prize Essay. An article by him entitled “Gastric Proteo- 
lysis,” published in the Journal of the American Medical Association in 1901, was 
awarded the gold medal of the Association. Dr. Benedict’s major interest was 
gastroenterology. 

He was a member of the Erie County Medical Society, the Medical Society of the 
State of New York, the Buffalo Academy of Medicine, serving the latter organization 
as Secretary from 1892-1894. Additionally, he was a member of the Buffalo Society 
of Natural Science, the Buffalo Historical Society, the Delta Epsilon and Nu Sigma 
Nu Fraternities. Dr. Benedict was a charter Fellow of the American College of 
Physicians, having been inducted in 1916. Few, indeed, remain from the original ranks 
of membership. 

Dr. Benedict practiced medicine in Buffalo for 55 years. He died from a heart 
attack on January 14, 1950, at the age of 85, while making a professional call in Buffalo. 
He was highly respected by his colleagues. The medical profession and the citizens 
of Buffalo have sustained an irreparable loss in his death. 

Epwarp C. ReIFrenstein, M.D., F.A.C.P., 
Governor for Western New York 


DR. EDWARD CHARLES KOENIG 


Born in Tonawanda, N. Y., 1877. Graduate of the University of Buffalo School 
of Medicine, 1904. Formerly Assistant Professor of Roentgenology, University of 
Buffalo School of Medicine. He served overseas during World War I. He was for- 
merly Consulting Radiologist of the Children’s Hospital and was in charge of the 
X-Ray Department, Buffalo General Hospital, where he died December 19, 1949, of 
acute coronary occlusion. Dr. Koenig was a Diplomate of the American Board of 
Radiology and a Fellow of the American Medical Association. He was a member of 
the American Roentgen Ray Society; a member of the Radiological Society of North 
America; and a member of the American College of Radiology. He was a Fellow of 
the American College of Physicians since April 3, 1922, and a Life Member since 
February 25, 1947. 

Dr. Koenig was a very understanding physician. To him the relationship to the 
patient was very important. He will be greatly missed by the many grateful patients 
in the Buffalo area. He was extremely helpful and generous with the younger men 
in the profession and was ever willing to extend a helping hand. Dr. Koenig's 
passing leaves a vacancy in the community and in the profession which will be difficult 
to fill. 

Dr. Koenig is survived by his wife, Ruby H., and one son, Edward C. Koenig, Jr. 

Epwarp C. Rerrenstein, M.D., F.A.C.P., 
Governor for Western New York 
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DR. ARTHUR PARKER HITCHENS 


Arthur Parker Hitchens, M.D., F.A.C.P., was born in Delmar, Del., September 14, 
1877. He died at Philadelphia on December 10, 1949. Dr. Hitchens graduated from 
the former Medico-Chirurgical College, Philadelphia, in 1898, and for twelve vears 
thereafter was Bacteriologist at the Mulford Biological Laboratories, resigning to enter 
the Army Medical Corps in 1918. He joined the U. S. Public Health Service in 1920, 
and organized the School of Public Health and Preventive Medicine of the University 
of the Philippines. In 1939, he was appointed George S. Pepper Professor of Public 
Health and Preventive Medicine at the University of Pennsylvania. He was widely 
known as a Public Health expert and until recently was the Director of the Bureau 
of Laboratories of the Pennsylvania State Board of Health. He at one time served 
as Editor-Trustee of the “Bergey Manual of Determinative Bacteriology,” as Editor 
of “Biological Abstracts,” and was formerly a member of the Executive Council of the 
Union of American Biological Societies. In 1941, he was President of the Pennsyl- 
vania Public Health Association. He served as Commissioner of Health from 1944 to 
1948 in the City of Wilmington, Del. He became a Fellow of the American College 
of Physicians in 1936, and thereafter always exhibited an active and abiding interest 
in the College. 


DR. GEORGE BURGESS FOSTER, JR. 


George Burgess Foster, Jr.. M.D., D.P.H., F.A.C.P., was born in Salem, Mass., 
July 27, 1884, and died December 31, 1949, of coronary thrombosis. 

Dr. Foster was considered one of the leading laboratory experts of the Medical 
Corps of the Army, and during the early part of his service was quite active in the opera- 
tion of bacteriological and clinical laboratories in the various Army hospitals. He did 
some of the earlier filtration experiments on the secretions of individuals with acute 
respiratory infection and transferred this material to human volunteers. During the 
first World War he had charge of the large Army laboratory in Dijon, where he did a 
top-notch job. During the second World War he was Commanding Officer of the 
O'Reilly General Hospital in Springfield, Mo., which was generally considered as one 
of the best operated hospitals in the Zone of the Interior. 

Throughout his life General Foster had a keen interest in scientific medicine and 
in its application to preventive medicine and public health. Dr. Foster graduated from 
Wesleyan Academy in 1903, and from Jefferson Medical College of Philadelphia in 
1907. He was an Honor Graduate of Army Medical School in 1910, and received his 
Doctor of Public Health degree from Harvard Medical School in 1916. He entered 
the Medical Corps of the U. S. Army on June 20, 1910, as First Lieutenant and served 
during World Wars I and II. He was awarded the Legion of Merit from this country 
and the Legion of Honor from France. Formerly he was Commanding Officer of the 
rripler General Hospital, Honolulu, T. H. He was awarded a Bronze Plaque by the 
Springfield, Mo., Chamber of Commerce as “Man of the Year” in 1945 for his activities 
in coordinating the welfare of the hospital and that of the community. He retired from 
the Army, August 31, 1946, with the rank of Brigadier General. Since 1946, he was 
Medical Director of the Cambridge ( Mass.) City Hospital. He was a Fellow of the 
American Medical Association and a member of the American Hospital Association, 
Massachusetts Hospital Association, the New England Hospital Assembly, the Massa- 
chusetts Medical Society, American Public Health Association and the Harvard Club 
of Boston. He had been a Fellow of the American College of Physicians since 1935 

Cuester S. Keerer, M.D., F.A.C.P., 
Governor for Massachusetts 
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Constipation in pregnancy, which is the general rule, may be 
managed without harshness or irritation—through the gentle, easy stimulation 
of peristalsis produced by Metamucil. 


Providing soft, plastic, water-retaining bulk, Metamucil encourages normal 
elimination without undue pressure, does not interfere with digestion or vita- 
min absorption and is bland in taste. 


M c TA M U C | - is the highly refined mucilloid of a seed of the 
psyllium group, Plantago ovata (50%), combined with dextrose 
(50%). 


RESEARCH IN THE SERVICE OF meviciIne SEARLE 
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FOR DIABETICS 
Soyamaise 


LOW CARBOHYDRATE —HIGH FAT 
SALAD DRESSING 
For fresh garden greens and cooked vege- 
tables —a flavorsome salad dressing of 
known food value—prepared especially for 
persons on carbohydrate restricted diet. 
Available carbohydrate, 0.8% . . . Protein, 
1.6% ... Fat, 85% 
WRITE FOR CELLU CATALOG 


CELL Foods 


CHICAGO DIETETIC SUPPLY HOUSE Inc 


Chicago 12. 


1750 West Van Buren Street 


Ann Woodward, 
Director 


The Work 
The Man 
And the Time 


AS WITH THE STARS, when these three essentials 
are “in conjunction,” all may be right with the 
world of your office, clinic or hospital But if you 
are baffled or burdened with finding an internist of 
proper qualifications, background and experience to 
fit your requirements just when you need him—then 
it sometimes seems only the “stars” can help! 

To serve this urgent and often baffling need, we have 
files amply filled with biographies and references of 
medical men with any type of background you may 
need To assist you In filling that vacant post, we 
maintain nationwide contacts with physicians at 
every level of experience—men fresh from internship, 
others now certified by the specialty boards, physicians 
fully matured in their fields, and others best equipped 
to assume assistantships 

We invite you to consult with ux Though we 
have not the record of every available candidate, the 
roster is indeed long and the caliber of the registrants 
such as to command respect Your inquiry will be 
handled, too, with the attention and Judgment which 
long years of medical placement work have made 
habitual with us 


WOODWARD Medical Personnel Bureau 


cHicaGco 


NINTH FLOOR 166%. WABASH 
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WANTED 


Copies of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues are 
now needed. Only those issues which are cur- 
rently being advertised can be accepted. 


$1.00 each for 
Vol. I, No. i—July, 1927 

Vol. I, No. 2—August, 1927 
Vol. 1, No. 4—October, 1927 
Vol. I, No. &—November, 1927 
Vol. I, No. 6—December, 1927 
Vol. 1, No. 7—January, 1928 
Vol. I, No. 9—March, 1928 
Vol. Il, No. 4—October, 1978 
Vol. Il, No. 5—November, 1928 
Vol. IV, No. 10—April, 1931 
Vol. VII, No. 2—August, 1933 
Vol. Vil, No. 3—September, 1933 
Vol. VII, No. 6—December, 1933 


75¢ each for 
Vol. VII, No. 8—February, 1934 
Vol. XI, No. 7—January, 1938 
Vol. XXIV, No. i—January, 1946 
Vol. XXIX, No. 4—October, 1948 
Vol. XXX, No. 3—March, 1949 


Address journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street Philadelphia 4, Pa. 


AMERICAN CANCER SOCIETY | 


Our Fifty-fourth Year 


Please Mention this Journal 


when writing to Advertisers 
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Clinical control 


of orthostatic hypotension 


with Spencer.... 


* 


One of the findings in studies* covering a 6 month to 3 year follow-up 
on 173 patients who had sympathectomies to include the 4th thoracic 
level indicate that the control of the orthostatic hypotension which 
results “routinely requires a special corset (Spencer Support) with a 


spring suprapubic pad (Spencer Abdominal Spring Pad**) . 


Inset: The Spencer Ab- 


The Spencer Supports and 
Abdominal Spring Pad used 
in these—and in present— 
studies are pictured at left. 
The body supports improve 
and maintain posture and body 
mechanics and the Abdominal 
Spring Pad serves as a resilient 
visceral elevator. Together 
they help prevent the pooling 
of blood in lower abdomen 
and extremities, favorably in- 
fluence circulation res- 
piration, encourage exercise of 
muscles. The comfortable sup- 
port to spine and abdomen 
produces a heightened sense 
of well-being, and confidence 
in getting back to normal 
living. 


These benefits are obtained 
because these Spencer Sup- 
ports—like all other Spencers 
—are individually designed, 
cut, and made for each patient 
to attain the prescribed medi- 
cal aims. 


dominal Spring Pad. In Use Spencer Supports with confidence in 
the man’s support, shown control of hypotension associated with any 
open, note the placement conditions where support is indicated. 


of the Pad in the support. 


MAIL coupon at right—or PHONE a dealer in 


Spencer Supports (see “Spencer corsetiere,” | spencer, INCORPORATED 


“Spencer Support Shop,” or Classified Section) 


| 127 Derby Ave., Dept. IM, New Haven 7, Conn. 
Canada: Spencer, Ltd., Rock Island, Que. 


for information. | England: Spencer, Ltd., Banbury, Oxon. 
| Send booklet, “Spencer Supports in Modern Medical Practice.” 


*Evans, James A., Bartels, Carl C., Results of High etucn 
Dorsolumbar Sympathectomy for Hypertension, Annals | 
of Internal Medicine 30: 307-329 (February) 1949, | Address 


individually 


SPENCER SUPPORTS 


Please Mention this Journal when writing to Advertisers 
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FOR DIAGNOSIS AND THERAPY IN 
PERIPHERAL VASCULAR DISEASES 


The COLLENS 
SPHYGMO-OSCILLOMETER 


is a blood pressure apparatus and an 
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